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Chapter 1: Introduction

Chapter 1

INTRODUCTION

The purpose of this biological assessment is td he species included and assessed in this doc-
review the Suisun Marsh Preservation Agreeument are presented in Table 1. Sensitive spe-
ment (SMPA) as modified by Amendment cies not known to exist in the project area and
Three in sufficient detail to determine if the not considered in this document are presented
proposed actions may affect any of the threatin Table 2.
ened, endangered, proposed, or sensitive spe-
cies listed in Table 1 below. This biological The proposed Amendment Three actions
assessment is prepared in accordance witAddressed will occur near or within critical
legal requirements set forth in Section 7 of thehabitat designated for delta smelt and winter-
Endangered Species Act (16 U.S.C. 1531 etun chinook salmon. On 16 June 1993, the
seq). National Marine Fisheries Service (NMFS)
designated critical habitat for winter-run chi-
This biological assessment addresses theook salmon from Keswick Dam to the
potential effects of the Suisun Marsh PreservaGolden Gate Bridge. On 18 January 1995, the
tion Agreement as modified by AmendmentUS Fish and Wildlife Service (USFWS) desig-
Three. Information from existing assessmentsated critical habitat for delta smelt in the fol-
and environmental evaluations were used antbwing areas: Suisun Bay, Goodyear, Suisun,
incorporated where appropriate.¥aft Envi-  Cutoff, First Mallard, and Montezuma
ronmental Assessment and Initial Studysloughs; and existing contiguous waters con-
(SMPA 1998) for Amendment Three of the tained within the Sacramento-San Joaquin
Suisun Marsh Preservation Agreement, &elta (Delta).
detailed description of the actions proposed,
and an analysis of the potential effects, was Background
prepared by the US Bureau of Reclamation
(USBR), California Department of Fish and On 2 March 1987, USBR, DWR, DFG, and
Game (DFG), California Department of Water SRCD signed the original SMPA to mitigate
Resources (DWR), and the Suisun Resourcéor changes in Delta outflow and Suisun Marsh
Conservation District (SRCD) and was salinities caused by operation of the Central
released in June 1998 (SMPA 1998). Valley Project (CVP), State Water Project
(SWP), and other upstream diversions. The
At the request of USBR and to fulfill require- SMPA was developed to provide facilities that
ments of section 7(c) of the Endangered Spewould protect the brackish water of the Suisun
cies Act of 1973, the USFWS provided a list of Marsh (Figure 1) and to enable DWR and
sensitive species that may be present in oUSBR to meet the water quality conditions and
affected by activities in the project area. TheProgram of Implementation specified in Deci-
list provided includes all species observedsion 1485 (D-1485) (the Initial Facilities,
within US Geological Survey (USGS) quad salinity standards, and monitoring) required by
maps that include the project area; thereforethe State Water Resources Control Board
all of the species included on the USFWS list(SWRCB).
are not in the specific project area.
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Table 1 Species considered in this assessment from the USFWS list dated 13 July 1998

Common Name Scientific Name Status?
Endangered, Threatened, or Proposed Endangered or Threatened
Mammals
salt marsh harvest mouse Reithrodontomys raviventris halicoetes E
Birds
Aleutian Canada goose Branta canadensis leucoparela T
western snowy plover Charadrius alexandrinus nivosus T
bald eagle Halieetus leucocephalus T
American peregrine falcon Falco peregrinus anatum E
California clapper rail Rallus longirostris obsoletus E
California least tern Sterna antillarum (albifrons) browni E
Fish
delta smelt Hypomesus transpacificus
Central Valley steelhead Oncorhynchus mykiss
winter-run chinook salmon Oncorhynchus tshawytscha
Central Valley spring-run chinook salmon  Oncorhynchus tshawytscha PE
Central Valley fall-run chinook salmon Oncorhynchus tshawytscha PT
Sacramento splittail Pogonichthys macrolepidotus T
Amphibians
California red-legged frog Rana aurora draytonii T
Plants
Suisun thistle Cirsium hydrophilum var. hydrophilum E
soft bird's-beak Cordylanthus mollis subsp. mollis E
Species of Concern and Candidate Species
Mammals
greater western mastiff-bat Eumops perotis californicus SC
small-footed myotis bat Myotis ciliolabrum SC
long-eared myotis bat Myotis evotis SC
fringed myotis bat Myotis thysanodes SC
long-legged myotis bat Myotis volans SC

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC Species of Concern.




Table 1 (Continued) Species considered in this assessment from the USFWS list dated 13 July 1998
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Common Name Scientific Name Status?
Yuma myotis bat Myotis yumanensis SC
Pacific western big-eared bat Corynorhinus (Plecotus) townsendii townsendii  SC
Suisun ornate shrew Sorex ornatus sinuosus SC
Birds
western burrowing owl Athene cunicularia hypugea SC
American bittern Botaurus lentiginosus SC
ferruginous hawk Buteo regalis SC
saltmarsh common yellowthroat Geothlypis trichas sinuosa SC
Suisun song sparrow Melospiza melodia maxillaris SC
white-faced ibis Plegadis chihi SC
tricolored blackbird Agelaius tricolor SC
Reptiles
northwestern pond turtle Clemmys marmorata SC
southwestern pond turtle Clemmys marmorata pallida SC
Fish
green sturgeon Acipenser medirostris SC
Pacific lamprey Lampetra tridentata SC
longfin smelt Spirinchus thaleichthys SC
Plants
Suisun Marsh aster Aster lentus SC
alkali milk-vetch Astragalus tener var. tener SC
heartscale Atriplex cordulata SC
brittlescale Atriplex depressa SC
valley spearscale Atriplex joaquiniana SC
delta tule pea Lathyrus jepsonii var, jepsonii SC
Mason'’s lilaeopsis Lilaeopsis masonii SC

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC Species of Concern.




SMPA Amendment Three Biological Assessment

Table 2 Species that are not considered in this assessment but are included in the USFWS list dated 13 July

1998
Critical
Common Name Scientific Name Habitat ~ Status?
Mammals
San Joaquin kit fox Vulpes macrotis mutica E
San Francisco dusky-footed woodrat Neotoma fuscipes annectens SC
San Joaquin pocket mouse Perognathus inornatus SC
riparian (San Joaquin Valley) woodrat Neotoma fuscipes riparia PE
riparian brush rabbit Sylvilagus bachmani riparius PE
Birds
grasshopper sparrow Ammodramus savannarum SC
mountain plover Charadrius montanus C
lark sparrow Chondestes grammacus SC
San Pablo song sparrow Melospiza melodia samuelis SC
California brown pelican Pelecanus occidentalis californicus E
Reptiles
silvery legless lizard Anniella pulchra pulchra SC
San Joaquin whipsnake Masticophis flagellum ruddocki SC
Alameda whipshake Masticophis lateralis euryxanthus T
California horned lizard Phrynosoma coronatum frontale SC
giant garter snake Thamnophis gigas T
Amphibians
California tiger salamander Ambystoma californiense C
foothill yellow-legged frog Rana boylii SC
western spadefoot toad Scaphiopus hammondii SC
Fish
river lamprey Lampetra ayresi SC
Invertebrates
Ciervo aegialian scarab beetle Aegialia concinna SC
Antioch Dunes anthicid beetle Anthicus antiochensis SC
Sacramento anthicid beetle Anthicus sacramento SC
Lange's metalmark butterfly Apodemia mormo lan gei E
Antioch cophuran robberfly Cophura hurdi SC
Conservancy fairy shrimp Branchinecta conservatio E
vernal pool fairy shrimp Branchinecta lynchi T
valley elderberry longhorn beetle Desmocerus californicus dimorphus T
Antioch efferian robberfly Efferia antiochi SC

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC = Species of Concern.
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Table 2 (Continued) Species that are not considered in this assessment but are included in the USFWS list
dated 13 July 1998

Critical
Common Name Scientific Name Habitat  Status?
delta green ground beetle Elaphrus viridis X T
Ricksecker’s water scavenger beetle Hydrochara rickseckeri SC
curved-foot hygrotus diving beetle Hygrotus curvipes SC
Middlekauf’s shieldback katydid Idiostatus middlekaufi SC
Hurd's metapogon robberfly Metapogon hurdi SC
Antioch mutillid wasp Myrmosula pacifica SC
San Francisco lacewing Nothochrysa californica SC
vernal pool tadpole shrimp Lepidurus packardi E
yellow-banded andrenid bee Perdita hirticeps Iuteocincta SC
Antioch sphecid wasp Philanthus nasilis SC
callippe silverspot butterfly Speyeria callippe callippe E
California freshwater shrimp Syncatris pacifica E
Plants
Ferris's milk-vetch Astragalus tener var. ferrisiae SC
Tiburon paintbrush Castilleja affinis subsp. neglecta E
salt marsh bird's-beak Cordylanthus maritimus subsp. maritimus E
hispid bird's-beak Cordylanthus mollis subsp. hispidus SC
recurved larkspur Delphinium recurvatum SC
Contra Costa wallflower Erysimum capitatum subsp. angustatum E
diamond-petaled poppy Eschscholzia rhombipetala SC
fragrant fritillary Fritillaria liliacea SC
adobe lily Fritillaria pluriflora SC
Brewer's dwarf-flax Hesperolinon breweri SC
pappose spikeweed Hemizonia parryi subsp. congdonii SC
Carquinez goldenbush Isocoma arguta SC
northern California black walnut Juglans californica var. hindsii SC
Contra Costa goldfields Lasthenia conjugens E
legenere Legenere limosa SC
little mousetail Myosurus minimus subsp. apus SC
Colusa grass Neostapfia colusana T
Antioch Dunes evening-primrose Oenothera deltoides subsp. howellii X E
Gairdner's yampah Perideridia gairdneri subsp. gairdneri SC
Solano grass Tuctori mucronata E

2 E = Endangered; T = Threatened; P = Proposed; C = Candidate; SC = Species of Concern.
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Figure 1 The Suisun Marsh

Implementation of the SMPA included (1) con- ance facilities to provide lower salinity water
tinued operation and maintenance of the Initiathroughout the Suisun Marsh were envisioned
Facilities (Roaring River Distribution System, and included as subsequent phases of the
Morrow Island Distribution System, and SMPA and Plan of Protection.

Goodyear Slough Outfall); (2) construction of

the Suisun Marsh Salinity Control GatesDWR, USBR, and DFG also signed two com-
(SMSCQG) in November 1988 and operation agpanion agreements on 2 March 1987: the
needed to meet D-1485 salinity standards irBuisun Marsh Mitigation Agreement and the
the Suisun Marsh; (3) installation of the Lower Suisun Marsh Monitoring Agreement. The
Joice Island and Cygnus diversions; and (45MPA references these agreements and incor-
implementation of the Individual Ownership porates their requirements.

Cost-share Program. Under the Cost-share

Program to date, DWR and USBR haveln 1994, the Principles of Agreement on Bay-
funded about $1.2 million in improvements Delta Standards between the State of Califor-
(primarily pumps and drain facilities) on indi- nia and the Federal Government was signed,
vidual ownerships to assist landowners ininitiating a process to implement a Bay-Delta
achieving the goals of their management plangprotection plan through the SWRCB. Accord-
The construction of additional water convey-ingly, SWRCB adopted a Water Quality Con-
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trol Plan in May 1995 and Order WR 95-6 in in creeks north and west of Suisun Marsh

June 1995. The current water quality controlDWR 1994). However, urbanization and land

plan calls for increased water releases througdevelopment north and west of the marsh do

the Delta greater than those called for in D-significantly affect the pattern of creek inflow,

1485 (1978). Results from DWR’'s Suisunsediment, and water quality entering the

Marsh hydrodynamic and salinity transportmarsh.

modeling indicates that eastern and central

marsh salinity objectives would be met on Current Management Direction

most occasions by operating the existing facili-

ties, including the SMSCG, under the 1995In 1995, the SMPA parties agreed that the

Water Quality Control Plan flows and salini- additional large-scale facilities described in the

ties, although infrequent marginal exceedanceSMPA and the 1984 Plan of Protection for the

of salinity objectives may occur in the westernSuisun Marsh (or equivalent actions) are no

marsh during dry and critical water years. longer necessary for salinity control in Suisun
Marsh because of the effective operation of the

The SMPA parties agree that the SMPA shoullSMSCG, increased outflows provided under

be amended to reflect the effectiveness of thehe 1994 Principles of Agreement, and the

existing facilities and the additional outflow SWRCB’s 1995 Water Quality Control Plan.

required by the 1995 Water Quality Control Therefore, DWR and USBR stopped work on

Plan. Several other factors contributed to thighe environmental documentation and plan-

as well. For example, data collected from pri-ning for the Western Suisun Marsh Salinity

vate and public managed wetlands indicateéControl Project in April 1995.

that water management plays a pivotal role in

achieving soil water salinity and habitat goalsin July 1995, the SMPA parties decided to

(DWR 1992, 1993, 1994). Also, the original amend the SMPA based on the following con-

SMPA does not adequately address the effectsiderations.

to managed wetlands under drought conditions

and a prolonged drought, such as the one from ¢ Operation of the SMSCG is very effec-

1987 through 1992, which was not contem- tive at lowering channel water salinity
plated when the deficiency standards (allowing and meeting eastern and central marsh
higher salinity) were included in the original channel water salinity standards.

agreement. Hence, the SMPA parties decided
that an amendment was needed. The actions ¢ SWRCB Order WR 95-6 mandated
proposed in Amendment Three were devel- increased Delta outflow.
oped and negotiated to address this situation.

» A large-scale facility constructed to
The original SMPA does not adequately char- meet western marsh salinity standards
acterize the affects of SWP and CVP opera- would be very expensive.
tions on water quality conditions in the
western Suisun Marsh. DWR and USBR ana- < Significant environmental effects are
lyzed several years of hydrodynamic and salin- associated with construction of a west-
ity modeling and water quality data collected ern marsh facility.
in the Suisun Marsh and concluded that SWP
and CVP operations and other diversions <« Water management can be effective at
upstream of Chipps Island have not signifi- maintaining optimal soil water salinity
cantly affected flow or water quality patterns levels and plant productivity.
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» Additional measures are necessary to addressing the Suisun Marsh are discussed in
maintain soil water salinity levels dur- detail in theDraft Environmental Assessment
ing drought periods. and Initial Study(SMPA 1998).

The purpose of Amendment Three is to revisdn addition, Amendment Three incorporates
the SMPA to provide equivalent or better pro-channel water salinity standards in the marsh
tection to Suisun Marsh managed wetlandsimilar to those under the original agreement,
(see Figure 1) as intended under the originaand consistent with the SWRCB's terms and
agreement. Amendment Three will also makeconditions in DWR and USBR water right per-
channel water salinity standards consistentits for the SWP and CVP. At the same time,
with the SWRCB’s 1995 Water Quality Con- actions in Amendment Three would provide
trol Plan. equivalent or better protection to the western
marsh than the SWRCB channel water salinity
Amendment Three will therefore update andobjectives for stations S-35 and S-97 as
replace the original agreement. Provisionglescribed in theDemonstration Document
included in the original SMPA and agreed to in(DWR 1998).
this proposed third amendment, provide or
fund facilities or activities that mitigate effects Amendment Three also requires amending and
of reduced Delta outflow caused by SWP andevising the Suisun Marsh Monitoring Agree-
CVP operations and other upstream divertersment. Any monitoring required as part the
Amendment Three will replace large-scaleAmendment Three actions would be included
facilities described in the original agreementin the updated agreement. The SRCD will be
with water and land management actions thaincluded as a participant in the amended moni-
would assist landowners of managed wetlandsoring program. The Monitoring Agreement
in achieving soil salinities for improved will be amended after Amendment Three is
growth of forage for waterfowl on managed finalized and signed by the four SMPA patrties.
wetlands and meet the objectives of the origi-
nal agreement, which remain the same today
as in 1987. These objectives are described in
detail in theDraft Environmental Assessment
and Initial Studyprepared by the SMPA parties
(SMPA 1998).

In the original agreement, SMPA parties
agreed to limit its provisions primarily to man-

aged wetlands. However, as part of Amend-
ment Three, the mitigation agreement would
be updated to broaden potential mitigation
activities to include multi-species management
and tidal marsh restoration. In addition, the
undiked wetlands may be considered in other
forums or agreements, such as the SWRCB
water quality control planning for the Delta,

CALFED, USFWS Tidal Marsh Recovery

Plan, and Baylands Ecosystem Habitat Goals
Project. Other legal and administrative forums
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Chapter 2

MITIGATION AND MONITORING

Mitigation USFWS pursuant to the Endangered Species
Act of 1973 (ESA). The 1981 biological opin-
Mitigation proposed as part of Amendmention states that management activities in the
Three includes broadening the scope of mitigamarsh could potentially affect the federally-
tion activities from the original agreement to listed salt marsh harvest mousgithrodonto-
emphasize management and restoratiomys raviventrisand the California clapper rail,
projects that mitigate for impacts to listed andRallus longirostris obsoletus
sensitive species. To facilitate this, the last
installment of the mitigation funds (over $3.2 The biological opinion identified mandatory
million in 1999 dollars) associated with the mitigation measures to insure the protection of
original agreement shall be used for multi-spethese listed species, including conducting sys-
cies management. In addition, the SMPA Envi-tematic population surveys of the SMHM. In
ronmental Coordination Advisory Team May 1987, DFG and USFWS developed a mit-
(ECAT) was convened in April 1998 to ensureigation plan in response to the 1981 biological
compliance with mitigation and monitoring opinion. DFG agreed to implement the terms
responsibilities. USFWS and NMFS staff haveand conditions and develop a plan to manage
been invited to participate on the ECAT, andseven mitigation parcels (conservation areas)
USFWS and US Army Corps of Engineerstotaling approximately 1,000 acres of preferred
(USACE) staff are now serving in an advisory SMHM habitat on existing DFG lands in the
role. marsh (Figure 2). The provision to manage
1,000 acres of preferred SMHM habitat was
ECAT will play a significant role in imple- also included as a USACE permit condition to
menting the amended Suisun Marsh Mitigationoperate the SMSCG. Th&lan to Manage
Agreement as part of the Amendment Threel,000 Acres of DFG Lands in the Suisun
process. ECAT will also document complianceMarsh for the Salt Marsh Harvest Mouse
with biological opinion measures and permit(DFG 1987) is included in th®raft Environ-
terms and provide reports to the SMPA Coor-mental Assessment and Initial StuadyyAppen-
dinators. Further, ECAT will coordinate pre- dix M. To date, DFG has set aside eight
construction inspections as specified inparcels, including 150 acres at Peytonia
Amendment Three for the Wetland Manage-Slough Ecological Reserve, for a total of 1,289
ment Program, Joint-use Facilities, and Portaacres for the SMHM (Table 3). DFG recently
ble Pumps activities. In addition, ECAT will conducted a Global Positioning System survey
provide guidance to the water manager, whictduring winter 1999 to determine the actual
as specified in the duties of the Water Managencreage of these eight conservation areas.
Program, will advise landowners on manage-
ment practices that benefit endangered species.

All Amendment Three actions were designed
to comply with the mitigation requirements of
the 1981 biological opinion on the Suisun
Marsh Management Plan issued by the
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Figure 2 SRCD ownership maps showing existing conservation areas and vegetation zones

The SMPA parties acknowledged in 1998 thatApril 1998 and 30 September 1998 reported on
these mitigation requirements have not beeihe status of action items listed in the letter to
met in their entirety and have been workingMichael Spear, dated 30 March 1998.

with USFWS staff to meet the mitigation

objectives. A letter dated 30 March 1998, The locations of existing and proposed mitiga-
addressed to USFWS Regional Directortion conservation areas are presented in
Michael Spear and signed by former DWRFigure 3. Identification codes in Tables 3A,
Director David Kennedy, DFG Director Jac- 3B, and 3C correspond to the sites identified in
gueline Schafer, and USBR Regional DirectorFigure 3. The size of each of the proposed par-
Roger Patterson, included several tables witltels will be verified by a Geographic Informa-
proposed activities and timelines to meet thdion System (GIS) survey. DFG proposes to
mitigation obligations of the 1981 and 1986 begin verification using GIS during summer
biological opinions. The USFWS responded in1999 and expects to provide ECAT with accu-
a letter dated 25 August 1998, providing con-rate acreage totals by November 1999.
structive comments on how the SMPA parties

and USFWS can work together to achieve theSuisun Marsh mitigation obligations and lands
mitigation objectives. The ECAT is addressingcurrently managed to meet these obligations
specific action items proposed in the letterare presented in Table 3A and shown in
DFG letters addressed to USFWS dated 3®igure 3.

10
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Table 3A Existing salt marsh harvest mouse conservation areas

Habitat Description Restoration Status and Goal
Existing Enhancement
Muted Full Upland SMHM or Restoration Year SMHM
Existing Conservation Area Diked Tidal Tidal Refugia Habitat Acres Needed Trapped Presence
Grizzly Island Unit
1998 Yes
1Pond 1 X Yes Yes 101.8 No 1999 Yes
2 Pond 15 X Yes Yes 357.2 No 1998 Yes
1998 Yes
3 Crescent Unit X Yes Yes 66.6 No 1999 Yes
1998
4 Joice Island X Yes Yes 271 No 1999
Hill Slough Wildlife Area
5 Hill Slough Area 8 (adja- 1998 No
cent to the Potrero Hills) X Yes Yes 123 No 1999 Yes
6 Hill Slough (west of
McCoy Creek, Pond 4) Yes Yes 70.7 No 1998 Yes
Yes, restore to 1998 Yes
7 Benecia Industrial Area Yes Yes 46.2 full tidal action 1999 Yes
8 Peytonia Slough 2 X Yes Yes 253 No 1998 Yes
Total Acreage 1289.5

2 peytonia Slough was included in the Conservation Measures in the USFWS 1981 Biological Opinion as a potential SMHS conservation area. It was
not included in the DFG'’s original list of conservation areas, but is included here.

Table 3B Proposed salt mouse harvest mouse conservation areas

Habitat Description Restoration Status and Goal
Existing Enhancement
Muted Full Upland SMHM or Restoration Year SMHM
Proposed Conservation Areas Diked Tidal Tidal Refugia Habitat Acres Needed Trapped  Presence
Grizzly Island Unit
A Between Grizzly Island Road
and Pond 11and Between Red
House Road and Pond 11 (for-
merly two areas A and B) X Yes Yes 184 No 1999 Yes
C Pond 12F X Yes Yes 114 No 1999 Yes
D Between Grizzly Island Road
and Pond 12 X Yes Yes 27 No 1999 Yes
Hill Slough Wildlife Area west of
McCoy Creek
E Ponds 1 and 2 west of Yes, restore to
Grizzly Island Road X Yes Yes 204 full tidal action 1999 Yes
F East of Grizzly Island Road
north of the access road X Yes Yes 87 No 1999 Yes
G Hill Slough Wildlife Area east
of McCoy Creek X Yes Yes 527 No 1999 Yes
Benicia Industrial Area
Yes, restore
245 acres of
305 acres to
tidal action: 60
acres are
H Goodyear Slough Unit South currently for
of Lake Herman Road X Yes Yes 280 mitigation 1999 Yes
Total Acreage 1423

11
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Table 3C Other mitigation acreage in Suisun Marsh

Enhancement or
Restoration
Additional SMHM Mitigation Obligations Mitigation Obligation Description Acres @ Needed SMHM Presence
Diked
Mitigation for Plan of Protection managed Yes, restore
I Island Slough and SMPA facilities wetland 100 SMHM habitat 1999
Diked
managed
wetland at
Mitigation for filing 19 acres of Island Yes, restore
J Morrow Island Distribution System wetlands Slough 57 SMHM habitat NT P
Diked
Dredge spoils from the managed
K Van Sickle Island SMSCG wetland 12.5 No NT P
L Goodyear Slough Unit, south of Lake Mitigation for the Maritime Tidal
Herman Road Administration roadway wetland 60 No NT P
Total Acreage 2295
2 All acreages subject to GIS verification.
b Not trapped, no trapping effort took place.
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Figure 3 Existing and proposed mitigation sites in the Suisun Marsh
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In addition, Table 3B identifies DFG-owned Island Distribution System dredging (letter J in
lands in Suisun Marsh which could be set asiddable 3C), and restore other areas in the marsh.
and managed to achieve the 2,500-acre goal
for preferred SMHM habitat, as described inThe acreage converted to tidal wetlands,
the 1981 biological opinion. Table 3B expandsincluding the DFG-CalTrans project, would be
on Attachment 1 of the status report (datedused to meet the 2,500-acre goal described in
30 September 1998 and addressed to USFW3)e 1981 biological opinion. The total acreage
by describing the acreage, type of proposegroposed for management of preferred salt
restoration, and presence of SMHM. marsh habitat or tidal wetland restoration totals
2,567.5 acres, including the 229.5 acres of
Table 3B identifies an estimated 1,423 acres o&dditional mitigation obligations in Suisun
wetlands that have been proposed to be sdflarsh (see Tables 3A, 3B, and 3C). Also, the
aside and managed for potential preferre®sMPA parties will continue to pursue opportu-
SMHM habitat on DFG-owned lands in the nities within the Suisun Marsh to acquire and
marsh. Of the new areas described in Table 3Bnanage additional SMHM habitat acreage.
DFG has identified 484 acres that may be suit-
able for conversion to tidal wetlands. Included Monitoring
in these 1,423 acres is also a 280-acre parcel
that DFG and CalTrans have jointly proposedSMPA monitoring efforts are briefly described
to restore to full tidal action (see Figure 3). below. The current Suisun Marsh monitoring
This DFG-owned 280-acre parcel is currentlyefforts are presented in detail in tHguisun
a muted tidal wetland. Marsh Monitoring Program Data Summary
Report Reference Guid®WR forthcoming).
Table 3C identifies 229.5 acres of additional
mitigation obligations that DWR and USBR Salt Marsh Harvest Mouse Monitoring

have related to SMHM habitat. The obligation | june 1999, the ECAT approved a revised
for the 57 acres for Morrow Island Distribution pFG survey protocol for the SMHM in the

System dredging is being met by developingsyisun Marsh. ECAT originally approved the
an additional 57 acres at Island Slough. ECATgMHM survey protocol in May 1998. The
agreed to this location at its March 1999 meet'objectives of the protoc0| are to (1) monitor
ing and DFG is preparing a monitoring plan. sMHM population and habitat variability over
The installation of water control facilities is time: (2) determine whether the SMHM is
scheduled for summer 1999. present on existing and proposed conservation
areas; (3) evaluate habitat use to better under-
The SMPA parties would prepare actions forstand the habitat mosaic (pickleweed, upland
management and monitoring, including a rearefugia, and so on) associated with SMHM;
sonable and appropriate timeline. Acreageynd (4) use the information gathered to guide

would be managed to provide high-quality management practices to maintain or develop
SMHM habitat based on habitat criteria beinggpmHM habitat.

established for the 1,125 acres included in the

existing conservation areas. Monitoring to address the second objective
began in August 1998. One hundred live traps

DWR and USBR have identified approxi- were set in areas of best available habitat at

mately $3,436,000 that could be used to meegach of the seven existing conservation areas

the 57-acre mitigation obligation for Morrow for three consecutive nights. In addition, vege-
tation in each trapping grid was also surveyed.

13
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All plant species along randomly placed five- etation monitoring were not finalized and
meter transects were recorded. Presence amghproved. The five zones established in the
absence surveys at the proposed conservationarsh have not been used for their original
areas were also conducted during 1999. purpose of assessing changes in appropriate

SMHM habitat. The regulatory agencies had
Once SMHM presence has been establishedoncerns about the methodology used and the
future trapping will be tailored toward moni- lack of useful maps from the 1988, 1991, and
toring and research needs, such as determinintP94 surveys. Determination of marshwide,
what areas are used as refugia, if and when th@dividual species composition would require
SMHM uses suboptimal habitats, populationan extremely intensive sampling effort with
dynamics in relation to flood levels, competi- rigorous replication. Marsh habitats are mixed
tion and interactions with other rodent speciesassemblages of several species rather than
and which areas of the marsh support self-susnonotypic stands. To lump percentages of spe-
taining populations. Mark-recapture protocolscies within each habitat into single species cat-
will determine population sizes in different egories loses the character of the actual
habitat types and in the different conservatiorhabitat.
areas.

A new vegetation survey protocol was imple-
Vegetation Monitoring mented in 1999 under the direction of Dr. Todd

Conservation measures outlined in the 198¥eeler-Wolf at DFG. This survey methodology
biological opinion required that vegetation S designed to meet the goal of documenting
monitoring be conducted in the marsh. A mon-changes in appropriate habitat for the SMHM,
itoring plan was developed to assess the ove@s Well as gather vegetation data useful for a
all vegetative composition of the marsh variety of other purposes, including correlating
utilizing color aerial photography in conjunc- management  activites with  vegetation
tion with ground verification every third year. changes, supporting a GIS application to per-
Surveys were conducted in 1981, 1988, 1991Mit spacial analysis incorporating other types
and 1994. The results were to be compared t§f data and creating a base map for future stud-
the results from previous flights and reported!€sS:

in acres and percent of total vegetation for . .
each major plant species. The vegetation mapping methodology to be

used reflects the protocol in “Field Methods

In addition to monitoring vegetation changefor Vegetation Mapping” supported by the
across the marsh, the Triennial Survey wadVational Park Service and Biological
designed to monitor the acreage of appropriat&esources Division of the US Geological Sur-
SMHM habitat. For this purpose, the marshvey (USGS 1997a). The value of this approach
was divided into five zones to decrease thdS @ precise vegetation map with detailed clas-
potential for significant local decreases in hab-sifications of vegetation. The specific methods
itat being masked by increases in other areas ¢¥ this monitoring plan are described ifhe
the marsh. These zones (see Figure 2) wergurvey for the Suisun Marsh Proposal for a
established prior to the 1981 survey, and werdNew MethodologyDFG 1998). This plan was
used to analyze vegetation changes in eac@Pproved by ECAT in May 1999.
subsequent survey.

Fisheries Monitoring
Although the aerial surveys were conductedBefore installation of the SMSCG, DWR and
the aerial photo interpretation and annual veguUSBR were required by a USACE permit to

14



conduct a pre-project fishery resource evalua-
tion to provide baseline information on the fish
in Montezuma Slough (Spaar 1988). This
information also allowed researchers to
develop a monitoring program for the marsh,
which includes elements for specific species
and life stages, fish predation losses, and rela-
tive fish abundance. These elements are
reviewed annually by the USFWS, NMFS,
DWR, and DFG to determine if these studies
adequately address permit requirements.

DFG and DWR conducted adult salmon
migration studies in water year 1993 through
water year 1995 to determine if the SMSCG
has an effect on adult salmon migration
through Montezuma Slough. As a result of
these studies, the flashboards on the SMSCG
were modified in 1998 to include two, three-
foot horizontal openings to allow fish passage.
A three-year study evaluating how these open-
ings affect salmon migration began in fall
1998.

In addition to DFG efforts and other fisheries
sampling efforts in the marsh, the University
of California at Davis (UC Davis) has con-

ducted a monitoring program since 1979. A
comprehensive report detailing the fisheries
monitoring program in Suisun Marsh is pre-
pared and distributed annually.

Water Quality Monitoring

Five compliance stations in the marsh (C-2,
S-42, S-64, S-49, and S-21) collect specific
conductance and tide stage data mandated by
D-1485, Order WR 95-6, and Order WR 98-9
by SWRCB. Thirteen other monitoring sta-
tions throughout the marsh collect similar data
(Figure 4). Tide stage and specific conduc-
tance data are monitored at 15-minute intervals
and data are telemetered to the California Data
Exchange Center in Sacramento. A report is
prepared and distributed annually.

Chapter 2: Mitigation and Monitoring
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Chapter 3

PROJECT AREA AND EXISTING ACTIVITIES

Suisun Marsh (see Figure 1), about 35 mileghe initial flood-up, most wetland managers
northeast of San Francisco in southern Solanacirculate water in the ponds during the water-
County, provides habitat for numerous speciesowl hunting season. Except for the permanent
of plants, fish, and wildlife. This tidally influ- ponds, the diked wetlands are drained between
enced brackish marsh is a vital wintering andJanuary and mid-June to allow vegetative
nesting area for waterfowl of the Pacific Fly- growth and to perform necessary routine main-
way, and is the largest contiguous estuarinéenance activities during the summer. A com-
marsh remaining in the United States. Theplete description of managed wetland
State of California recognized the biological operations can be found in Chapter 2 of the
importance of the marsh and passed a series @fraft Environmental Assessment and Initial
laws and regulations designed to stop urbarstudy(SMPA 1998).
encroachment, preserve Suisun Marsh habitat,
maintain an adequate water supply with suitWetland managers in the Suisun Marsh con-
able water quality, and protect lands within theduct ongoing land management and mainte-
Suisun Marsh. nance to sustain and improve waterfowl food
plant productivity. Maintenance activities on
In 1963, the local landowners formed theprivately managed wetlands and DFG lands
Suisun Soil Conservation District (SSCD). Inare authorized under the USACE Regional
1977, after the passage of AB 1717, the SuisuGeneral Permit (RGP) Number R20066E98,
Resource Conservation District (SRCD) wasissued in March 1995 to SRCD. The permit set
formed from the SSCD. SRCD includes limitations on the type and extent of work
116,000 acres of managed and tidal wetlandgjncluding grading, circulation ditch mainte-
uplands, bays and sloughs. The boundaries afance, and installation of water control struc-
SRCD include Interstate 680 on the westtures and pumps) for each public and private
Cordelia Road and Highway 12 to the northownership in Suisun Marsh. RGP limitations
and east and the Solano-Contra Costa Countgre associated with the acreage of each prop-

line in Suisun Bay. erty in the marsh. A detailed description of
RGP R20066E98 and its limitations is found in
Diked Wetland Management chapter 2 of theDraft Environmental Assess-

Managed wetlands in Suisun Marsh includement and Initial StudySMPA 1998).

about 37,500 acres in 158 private ownerships

and about 15,300 acres of State-owned lan®RCD and DFG are currently in the process of
managed by DFG. The diked, seasonal wettenewing the RGP authorizing the same work
lands are managed primarily for waterfowl but@s the current permit. The activities described
are used by other marsh wildlife. Most wetlandin Amendment Three would be carried out in
managers in the Suisun Marsh begin f|oodin@qcordance with the conditions of the new per-
their properties on 1 October in preparation forMit.

the fall waterfowl migration. Some wetland

managers, including DFG, begin flooding in

September with permission from the Solano

County Mosquito Abatement District. After
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SWRCB 1995 Water Quality Control Plan, Suisun Marsh Salinity Control Gates

Order WR 95-6, and Order WR 98-9 The SMSCG are located about two miles
The 1994 Principles of Agreement on the Bay-northwest of the eastern end of Montezuma
Delta was signed, initiating a process to imple-Slough, near Collinsville. The SMSCG span
ment a Bay-Delta protection plan through theMontezuma Slough, a width of 465 feet. In
SWRCB. Accordingly, SWRCB adopted the addition to permanent barriers adjacent to each
1995 Water Quality Control Plan and Orderlevee, the structure consists of the following
WR 95-6 that called for increased watercomponents (from west to east): (1) a flash-
releases through the Delta greater than calledoard module, which provides a 66-foot wide
for in D-1485 (1978). The SWRCB issued maintenance channel through the structure (the
Order WR 98-9 in 1998, which extended theflashboards can be removed if emergency
provisions of Order WR 95-6 through Decem-work is required, but removal requires a large,
ber 1999. barge-mounted crane); (2) a radial gate mod-
ule, 159 feet across, containing three radial
Increased flows have resulted in lower channegates, each 36 feet wide; and (3) a boat lock
water salinity in much of the Suisun Marsh. module, 20 feet across, which is operated
DWR'’s Suisun Marsh modeling studies indi- when the flashboards are in place. An acoustic
cate that eastern and central marsh salinityelocity meter is located about 300 feet
objectives would be met on most occasionsipstream (south) of the gates to measure water
under current flow conditions by operating velocity in Montezuma Slough. Water level

existing facilities, including the SMSCG. recorders on both sides of the structure allow

operators to determine the difference in water
DWR and USBR Facilities in the Suisun level on both sides of the gates. The three
Marsh radial gates open and close automatically,

Several facilities have been constructed bysing the water level and velocity data.

DWR and USBR and operate in the Suisun

Marsh. These facilities (see Figure 1) are idenOperation of the SMSCG began in November
tified in the Plan of Protection for the Suisun 1988. The facility was implemented in Phase
Marsh including the Environmental Impact !l of the Plan of Protection for the Suisun
Reportand the 1987 SMPA. The purpose ofMarsh The primary objective is to tidally
these facilities is to provide lower salinity PUmp lower salinity water from Collinsville
water to managed wetlands. The Initial Facili-through Montezuma Slough into the eastern
ties, including the Roaring River Distribution and central marsh and retard the movement of
System, Morrow Island Distribution System, higher salinity Grizzly Bay water into the
and Goodyear Slough Outfall, were con-western marsh. Operating the SMSCG is
structed in 1979 and 1980. The SMSCG wereessential for meeting Order WR 98-9 and
installed and became operational in 1988. TheeMPA standards in the eastern and central
existing facilities are described in detail below.marsh, and lowering salinity in the western
Other facilities constructed under the SMPAMarsh.

include the Cygnus drain and the Lower Joice

Island diversion and drain. Several additiona©Operation of the SMSCG retards the upstream
large-scale facilities are identified in both theflow of higher salinity water from Suisun Bay
Plan of Protection for the Suisun Marsh andduring flood tides, while allowing the normal

the Original SMPA and were to be phased |nﬂ0W of lower Sal|n|ty water from the Sacra-
for salinity control in the marsh. mento River during ebb tides. During full

operation, the gates open and close twice each
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tidal day with the tides. Flows past the gateq2) from 1 September until SMSCG operation
vary from upstream flow through the horizon- is initiated for the first time in a control season;
tal slots in the modified flashboards when theand (3) once operating, from the day that
gates are closed to several thousand cubic fe&MSCG operation is no longer needed to meet
per second in the downstream direction withstandards through the remainder of the control
all three gates open. The net flow through theseason ending on 31 May.

gates is about 1,800 cfs in the downstream

direction when averaged over one tidal day. InThe flashboards are installed and radial gate
summer, when the gates are typically not opereperations are initiated in a control season as
ating and the flashboards are removed, the nafellows.

ural net flow in Montezuma Slough is low and

often in the upstream direction from Grizzly * In September, if high tide channel

Bay toward Collinsville. water salinity is above 17 mS/cm at
any trigger station (2 mS/cm below the
A three-year study to evaluate whether a modi- October standard). Trigger stations are

fied flashboard system could reduce the delay S-35, S-42, S-49, and S-64.
in adult salmon migration was initiated in Sep-
tember 1998. For this study, the flashboards < From 1 October through 31 May, if two

were modified creating horizontal slots to consecutive high tide salinities are
allow fish passage during gate operation. The within 2 mS/cm below the current and
first field season (in other words, fish tagging subsequent months’ standards at any
and tracking) was conducted during Septem- trigger station.

ber, October, and November 1998. A second

field season is currently underway. Salinity isOnce the flashboards are installed, operations
also monitored during the evaluation to deter-are stopped as follows.

mine if SWRCB salinity standards can be met

with the modified flashboards in place. » Radial gate operation is stopped (held

open) when two consecutive high tide
SMSCG Operation and Stop Operation Cri- salinities are below 2 mS/cm of the
teria. The SMSCG have been and could be current and subsequent months’ stan-
operated from 1 September through 31 May, dards at all trigger stations.

but only as needed to meet SWRCB and
SMPA standards in October through May. <« Flashboards are removed if it is deter-
Since 1988, the SMSCG have been operated in mined that salinity conditions at all

September during four years (1989, 1990, trigger stations would remain below
1993, and 1994), either for testing the effec- standards for the remainder of the con-
tiveness of gate operations or to help reduce trol season through 31 May.

channel salinity for initial flooding of managed

wetlands during drought conditions. Morrow Island Distribution System

The Morrow Island Distribution System (see
The non-operation configuration of the Figure 1) was constructed in 1979 and 1980 as
SMSCG consists of the removal of the flash-part of the Initial Facilities to provide water to
boards (maintenance channel open), the thregvyate managed wetlands on Morrow Island
radial gates held open, and the boat lockand to channel drainage water from the adja-
closed. The SMSCG are in this Configurationcent managed wetlands for discharge into
(1) from 1 June through 31 August of all years;Grizzly Bay rather than Goodyear Slough. The
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distribution system is used primarily during to widen and strengthen the levees on both
the control season. When managed wetlandsides of the system.
are filling, water is tidally pumped from Good-
year Slough just south of Pierce HarborThe RRDS includes a 40-acre intake pond,
through three 48-inch culverts. Drainage wateiconstructed west of the new intake culverts,
from Morrow Island is discharged into Grizzly that supplies water to Roaring River Slough.
Bay by way of the C-line outfall and into the Flows through the culverts into the pond are
mouth of Suisun Slough by way of the M-line controlled by motorized slide gates on the
outfall, rather than back into Goodyear Slough.Montezuma Slough side and flap gates on the
This helps prevent increases in salinity due tgpond side. A manually operated flap gate and
drainage water discharges into Goodyeaflashboard riser is located at the confluence of
Slough. Roaring River and Montezuma sloughs to
allow drainage back into Montezuma Slough
DWR and USBR will construct, operate, andfor controlling water levees on the distribution
maintain a fish screen on the intake of thesystem and for flood protection. DWR owns
Morrow Island Distribution System to reduce and operates this drain gate to ensure that the
the number of fish diverted into the system.Roaring River levees are not compromised
DWR and USBR are required to install a fish during extremely high tides.
screen on the intake as a condition of the April
1997 biological opinion issued by USFWS asWater is diverted through a bank of eight 60-
part of the USACE permit for maintenance inch diameter culverts into the Roaring River
dredging of the Morrow Island Distribution intake pond on high tides to raise the water
System. DWR and USBR performed mainte-surface elevation in RRDS above the adjacent
nance dredging during summer 1997 andmanaged wetlands. Managed wetlands north
restored the levee roads during summer 199&8nd south of the RRDS receive water as
as a requirement under the original SMPA.needed through DFG-owned and privately
DWR prepared separate environmental docuewned turnouts on the system.
mentation for the dredging project. The miti-
gation obligation for this project included The intake to RRDS is screened to prevent
establishing 57 acres of preferred pickleweedntrainment of fish larger than approximately
habitat. Approved to fulfill this mitigation 25 mm. DWR designed and installed the
obligation, an additional 57 acres at Islandscreens using DFG criteria. The screen is a sta-

Slough will be managed for pickleweed. tionary vertical screen, constructed of continu-
ous-slot, stainless steel wedge wire. All
Roaring River Distribution System screens have 3/32-inch slot openings. Since

The Roaring River Distribution System the listing of delta smelt, RRDS diversion rates
(RRDS) (see Figure 1) was constructed as paftave been automatically controlled to maintain
of the Initial Facilities in 1979 and 1980. The an average approach velocity below 0.2 ft/s at
system was constructed to provide lower salinihe intake fish screen. Initially, the intake cul-
ity water to 5,000 acres of both public and pri- verts were held at about 20% capacity to meet
vately managed wetlands on Grizzly, the velocity criterion at high tide. Since 1996,
Simmons, Hammond, Van Sickle, andthe motorized slide gates have been operated
Wheeler islands. Construction involved remotely to allow hourly adjustment of gate
enlarging Roaring River Slough and extending®Penings to maximize diversion throughout
its western end. Excavated material was usete tide.
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During the 1998 floods, portions of the leveesfacilities include combination gates on the
along the RRDS sustained significant damageslough side and flap gates on the landward
The levees were repaired during August andide. The Lower Joice Island facility allows
September 1998 using approximately 8,000more rapid filling of the site and is connected
cubic yards of imported fill material and 2,000 to the existing distribution system on Individ-
yards of aggregate base. In addition, approxiual Ownership Number 424. This facility
mately 200 cubic yards of 12-inch minus enables the individual ownership to properly
riprap was replaced on the waterside of themanage its wetlands on Lower Joice Island.
levee for erosion protection.

Construction of the facility on Lower Joice
RRDS, like other levees in the marsh, hadsland was authorized under SRCD’'s RGP
experienced subsidence since the levees weB605-98D (the predecessor to its existing RGP
constructed in 1980. During 1999 DWR issued by USACE in November 1987). Under
restored all 16 miles of levee to its original the original SMPA, DWR was responsible for
design elevation. constructing the Lower Joice Island Unit and

the individual ownership had the responsibility
Routine maintenance of the system primarilyfor operation and maintenance.
consists of maintaining the levee roads. DWR

provides routine screen maintenance. In 1997 DWR contracted with SRCD to con-
struct a fish screen on the diversion on Monte-
Goodyear Slough Outfall zuma Slough. This fish screen was completed

The Goodyear Slough Outfall (see Figure 1)and has been operating since 1998.

was constructed in 1979 and 1980 as part of _

the Initial Facilities. A channel approximately Cygnus Unit

69 feet wide was dredged from the south endrhe Cygnus Unit (see Figure 1) includes the
of Goodyear Slough to Suisun Bay (aboutinstallation of a 36-inch drain gate with flash-

2,800 feet). The excavated material was usefloard riser on Individual Ownership Number

for levee construction. The control structure415. Installation of this drain gate was autho-
consists of four 48-inch culverts with flap rized under SRCD’s RGP 9605-98D and

gates on the bay side and vertical slide gates omstalled in 1991. The individual landowner is

the slough side. The system was designed teesponsible for operation and maintenance of
increase circulation and reduce salinity inthis gate.

Goodyear Slough by draining water from the

lower end of Goodyear Slough into Suisun

Bay. The system also provides lower salinity

water to the wetland managers who flood their

ponds with Goodyear Slough water.

Lower Joice Island Unit

The Lower Joice Island Unit (see Figure 1)
consists of two 36-inch diameter intake cul-
verts on Montezuma Slough near Hunter Cut
and two 36-inch diameter culverts on Suisun
Slough, also near Hunter Cut. Both sets of cul-
verts were called for in the original SMPA and
installed in the existing levee in 1991. The
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Chapter 4

PROJECT DESCRIPTION

Amendment Three Actions * Funding a Joint-use Facilities Program.

Amendment Three consists of several supple- ¢ Funding a Portable Pumps Program for
mental actions which replace the large-scale diversions and drainage.
facilities proposed in the original SMPA to
meet channel water salinity criteria and main-In addition, Article VI of the SMPA would be
tain soil water salinity on managed wetlands,amended to broaden mitigation activities to
especially in the western marsh. emphasize multi-species management and res-
toration projects which would mitigate for
A detailed description of Amendment Threeeffects to listed and sensitive species. Further,
actions and potential environmental effects carnthe last installment of the SMPA mitigation
be found in theDraft Environmental Assess- funds (approximately $3.2 million in 1999 dol-
ment and Initial Studyprepared for Amend- lars) associated with the original agreement
ment Three to the SMPA (SMPA 1998). would be allocated for multi-species manage-
ment. Also, the Suisun Marsh Mitigation
The specific actions in Amendment ThreeAgreement, signed in 1987, will be amended

include the following. and will include the SMPA Environmental
Coordination Advisory Team to ensure com-
* Making channel water salinity stan- pliance with mitigation and monitoring

dards consistent with the 1995 Water responsibilities.
Quality Control Plan and Order WR
98-9. Timeline
The implementation schedule for Amendment
* Converting S-35 and S-97 from com-  Three actions would be specific to each of the
pliance stations to monitoring stations. actions. The actions that require construction
and modification within wetland areas would

* Establishing a Managed Wetlands be conducted during the Suisun Marsh con-
Improvement Fund. struction season, taking into account restric-
tions described in the SRCD’'s RGP. Other

* Establishing a Drought Response actions could be implemented immediately,
Fund. including establishing the Water Manager Pro-

o o . gram, updating management plans, modifying
* Establishing criteria for operating the  the standards so that they are consistent with
SMSCG in September, and operate andorder WR 98-9, and changing S-97 and S-35

maintain existing facilities. from compliance to monitoring stations.
* Funding updates to the Individual Making Channel Water Salinity Standards
Ownership Management Plans. Consistent with the 1995 Water Quality
Control Plan

* Funding a Water Manager Program. Channel water salinity standards are intended

to ensure that desired waterfowl forage and
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habitat is maintained throughout the managediitial Study) are the same as Order WR 98-9
wetlands in Suisun Marsh. The channel watestandards except that they eliminate S-97 and
salinity standards in Amendment Three areS-35 as compliance stations, and they add
those required under the 1995 Water QualityArticle Il C. Article Il C recognizes that in
Control Plan and Order WR 98-9. A detailed extremely dry periods, operating the SMSCG
summary of marsh regulatory requirementanay not always effectively control channel
and contract obligations pertaining to marshsalinity in the eastern marsh. These provisions
standards is presented in Chapter 1 oflinaft  include waiving salinity standards, triggering
Environmental Assessment and Initial Studythe Drought Response Fund if eastern marsh
(SMPA 1998), and is the basis for the findingsalinity standards are exceeded two or more
that proposed Amendment Three channetimes in one year, or renegotiating Amendment
water salinity standards are not significantlyThree if eastern marsh standards are exceeded
different than existing standards and will notmore frequently.
change or affect the existing environment.

There are no physical modifications required
Since 1978, Suisun Marsh channel water salinto implement this action. This action could be
ity has been controlled by regulatory require-implemented immediately once the SMPA par-
ments and contractual obligations to mitigateties finalize Amendment Three.
effects attributed to decreased Delta outflow
resulting from operations of the SWP andChanging S-35 and S-97 to Monitoring Sta-
CVP, and other upstream diversions. Throughions
either SWRCB regulatory mandates or SMPAA network of channel water monitoring sta-
contract provisions, DWR and USBR havetions is located throughout the marsh

been required to maintain specific Delta out-(Figure 4). The stations were originally part of
flows or salinities to protect managed wet-the USBR monitoring network and were taken
lands. over and maintained by DWR when compli-

. ance monitoring was required as part of D-
Amendment Three differs from Orders WR 1485,

95-6 and 98-9 by proposing to convert S-97

and S-35 compliance stations to monitoringamendment Three proposes converting com-
stations and by establishing other provisiongjiance stations S-35 and S-97 to monitoring
for eastern marsh standards during unusuall¢tations because operating the SMSCG does
dry conditions. Amendment Three and Ordershot directly control channel water salinity at S-
WR 95-6 and 98-9 also differ from the original 97 and has only limited influence at S-35.

SMPA in the following ways: (1) they adopt a These stations are primarily influenced by
1.0 mS/cm lower numerical standard value forloca| Conditions’ especia"y runoff from the
November (from 16.5 to 15.5 mS/cm) in thewatershed north of the area. The stations
eastern marsh; and (2) they do not adopt defigyould continue to monitor salinity in the area,
ciency standards in the eastern marsh duringroviding information on channel water condi-
dry periods. Amendment Three, Order WR 98+jons. This would be used to determine
9, and the original SMPA all adopt the same\yhether additional management actions should
channel water Salinity standards at S-21 and %e funded. See also the discussions of the
42 in the western marsh. Drought Response Fund and in theaft Envi-

o ronmental Assessment and Initial Study
Amendment Three salinity standards (Table 3smpa 1998).

of the Draft Environmental Assessment and
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Under Article V of Amendment Three, west- additional $2 million (1997 dollars), which
ern marsh stations S-35 and S-97 would nawill not be adjusted for inflation. The type of
longer be compliance stations, but would bemprovement determines whether it would fall
used to determine when Drought Responsender the 75/25 or the 50/50 Cost-share Pro-
Funding should begin as provided in Article gram.

VII B of Amendment Three. Salinity monitor-

ing at S-35 would also be used to determine if75/25 Cost-share Program

the SMSCG should begin operating in SeptemThe 75/25 Cost-share Program is an existing
ber or any other month during the Octoberprogram that provides funds to individual
through May control season. ownerships to improve discharge facilities and
enable landowners to flood and drain within
DWR hydrodynamic modeling has determinedithe 30-day period as recommended in their
that compliance with SWRCB standards COU|dmanagement plans. Since 1987, DWR and
not be met at these stations without the conyysgr have paid about $1.2 million to reim-
struction of large-scale facilities. burse landowners 75% of the cost to improve
drainage of managed wetlands.
DWR and USBR would continue to operate
existing marsh facilities, to the extent feasible,Reimbursement is limited to the purchase and
to achieve similar channel water salinity atinstallation of new, larger, lowered, or relo-
these stations as required at the compliancgated discharge facilities (discharge gates, cul-
stations and to minimize effects to the man-yerts, flashboard risers, and pumps) to enable
aged wetlands from changing S-35 and S-97 tehe individual ownership to implement the 30-
monitoring stations. Also, funding would be gay flood and drain cycle. Only actions identi-
provided through the Drought Response Fundied as “needed improvements” in the manage-
to western marsh landowners for managemenent plans are eligible for reimbursement.
actions to maintain natural soil water salinitieSEynds made available by this program would

and existing plant communities to pre-droughthot be used for maintenance or for fish
conditions. screens.

No physical modifications are required to ynder SRCD's RGP, activities proposed for

implement this action. This action could bethe upcoming construction season under the
implemented immediately once the SMPA par-75/25 Cost-share Program would be submitted
ties finalize Amendment Three. to USACE in SRCD’s annual Compliance

Report.

The SMPA parties have also recommended

that the SWRCB Change these stations fronDischarge culverts are typ|Ca||y 24_, 36_' or

compliance to monitoring stations as part of4g-inch diameter pipes, of either corrugated

implementing the 1995 Bay-Delta Plan. metal or polyvinylchloride. The drainage
structure may consist of a flashboard riser on
Managed Wetland Improvement Fund the interior (pond) side and a flap or a combi-

Article VII B of Amendment Three provides nation slide and flap gate on the exterior side.
funds for two cost-share programs forThe new discharge structures are typically
improvements on individual ownerships. placed in the same location as the existing
Available funds will include the balance from drainage structure. Typically, improvements
the existing 75/25 Cost-share Program remainwould involve increasing the pipe diameter
ing when the amendment is signed, plus arand lowering the pipe to improve drainage,
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according to needed improvements specified
in the management plans.

An existing drainage structure is usually
replaced during low tide. A trench is excavated
over the pipe, the old pipe is removed and
replaced with a new pipe, and the trench is
backfilled. The gates are attached to the pipe
before installation.

Before culverts are repaired or replaced, field
surveys would be conducted by a DFG biolo-
gist to verify that sensitive species are not in
the project area. SRCD and DFG would pre-
pare a confirmation letter and include it in the
application package for reimbursement by

Cleaning, widening, and deepening the
primary and secondary ditch systems to
convey drainage water to stationary
and portable drain pumps and drainage
structures required to meet the 30-day
flood and drain cycles. (The pond bot-
tom V-ditches and secondary ditches
drain to the primary ditch, which ser-
vices the drainage structure or pump.)

Adding spreader ditches from pond
bottom sinks and large poorly drained
areas to primary and secondary drain-
age ditches.

Raising pond bottom sinks.

DWR and USBR.
» Coring interior levees.

SRCD would verify that the work was con-
ducted and satisfactory. All construction wouldPrimary ditch systems are typically 4 to 4.5
be conducted during the Suisun Marsh confeet deep, 12 to 20 feet wide, with a 2:1 side
struction season as defined by the USACEslope. Secondary ditch systems are typically 3
RGP and San Francisco Bay Conservation antb 3.5 feet deep, 6 to 10 feet wide, with a 2:1
Development Commission (BCDC) mainte-side slope. Excavation is typically done with
nance permit. All work would be done accord-an excavator, but a dragline may also be used.
ing to the special conditions defined in the Spreader (or V) ditches are constructed using a
permits. V-ditch plow and are 18 to 24 inches wide and

18 to 24 inches deep, depending on the plow.
50/50 Cost-share Program Spreader ditches are used to improve leaching

A new 50/50 Cost-share Program would helpefficiency by draining low areas to the primary
landowners improve the leaching and drainingand secondary ditch system.

efficiency of individual ownerships and also

help them manage properties according to recExcavated spoil from cleaning interior ditch

ommendations described in their IndividualSystems is typically placed on the crown of an
Ownership Management Plans. adjacent interior levee. If there are no adjacent

interior levees, the material may be exported

The USBR and DWR would fund (through by truck and placed on the crown of exterior

reimbursement) individual ownerships 50% ofleévees, or placed in low pond bottom sinks to
the cost of the fo"owing_ raise pond bottom elevation.

The purpose of raising pond bottom sinks is to
prevent standing water, reduce evaporation
and subsequent salt accumulation in the soil
profile, and efficiently drain low areas. As
« Electricity for fish screen operation material becomes available, landowners would
costs. raise low pond bottom areas as needed or,

» Electricity and fuel for portable and
stationary diversion and drainage
pumps.
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alternatively, they would use available materialsalinity values above those in Article Il of
from high ground areas. Amendment Three (Table 1), specifically a

40% frequency (two of five months) and
The volume of excavation fill material placed 1.0 mS/cm exceedance of Table 1 values.
in the marsh would follow Exhibit A of the Table 5 of theDraft Environmental Assessment
USACE RGP (see Draft Environmental and Initial Study (SMPA 1998) shows the
Assessment and Initial Stud¢gSMPA 1998). channel salinity values that trigger the Drought
The permit defines maximum allowable Response Fund. These criteria are intended to
amounts of fill, which is defined as total cubic represent the probable drought effect on accu-
yards per ownership per year and determinedhulated soil water salinity as described in the
by the size of the individual ownership. Demonstration DocumeDPWR 1998).
Exhibit A defines the maximum allowable
amounts (in cubic yards) for exterior levees,Any one of the three conditions described in
interior levees, grading, drainage, and totadetail in theDraft Environmental Assessment
cubic yards of work. The table also provides aand Initial Study(SMPA 1998) can trigger the
linear-foot limitation for creation of V-ditches. Drought Response Fund. Management activi-

ties that would be funded include discing, pre-
SRCD would verify that the work was con- paring the seedbed, seeding, creating V-
ducted and satisfactory. All construction wouldditches, and operating portable pumps to
be conducted within the Suisun Marsh con-increase leaching efficiency. Increasing leach-
struction season as defined by the USACENg efficiency will help maintain soil water
RGP and BCDC maintenance permit. All work salinities within the natural range, helping to
would be done according to the special condisupport plant diversity on managed wetlands.
tions defined in the permits.

These management activities would be con-
Drought Response Fund ducted only within the Suisun Marsh mainte-
The Drought Response Fund (Article VII of Nance season as defined by the USACE RGP

Amendment Three) compensates landowner@nd BCDC maintenance permit. All work
including DFG, who have no alternative but toWould be done according to the special condi-
apply highly saline channel water [Table 5 oftions defined in the permits.

the Draft Environmental Assessment and Ini-

tial Study(SMPA 1998)] to their wetlands dur- Construction, Operation and Maintenance

ing periods of prolonged drought. These land$f Existing Facilities

require more intensive management to restore . L
wetland diversity lost from prolonged drought. EStablishing Criteria for September SMSCG
Operations

DWR and USBR would fund $72,000 per yearArticle VIII of Amendment Three proposes a

to the Drought Response Fund for use whersalinity criterion that would trigger Suisun

certain criteria are met. Drought responseMarsh salinity SMSCG operation in Septem-
funding would be available in any year whenber. The original SMPA has no such criterion.
the drought response criteria are triggered, angurrently, SMSCG operation during Septem-
for one year beyond the last drought yeamer and the October through May control sea-
meeting the trigger criteria. son is at the discretion of DWR, based on its

determination of the need to meet marsh salin-
Drought response funding and criteria arelty Standards under D-1485 and Order WR 98-
based on a frequency of monthly occurrence of. Since operations began in November 1988,
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the gates have been operated in Septemb&esults indicate SMSCG operations would be
four times (44% of years): 1989 (4 days); 1990needed less frequently to meet marsh standards
(30 days); 1993 (14 days); and 1994 (28 daysunder the 1995 Water Quality Control Plan
(DWR 1997a). Operation during September inthan under D-1485 hydrology. Results from
1989 and 1990 coincided with tests to evaluateecent modeling studies for a 73-year period of
the effectiveness of SMSCG operations. Durhydrology, indicate that SMSCG operation
ing September 1993 and 1994, the SMSCGuvith the September criterion would be needed
were operated to provide lower salinity waterin 40% of the years under Amendment Three
to the managed wetlands during the initialcriterion as compared to 44% of the years
flooding period in the fall. without implementation of Amendment Three
(past practices).
Operating the SMSCG in September helps to
meet October salinity standards in SuisunOperation of the SMSCG during September is
Marsh and enables wetland managers to floodlready authorized in USACE permit
their properties with water of salinity lower 16223E58C and BCDC permit 4-84(M). The
than 19 mS/cm during the initial flooding USACE permit does not impose any con-
period. straints on operation of the SMSCG during any
time of the year. The only operational con-
Under proposed Amendment Three, DWR andstraint imposed by the BCDC permit relates to
USBR would operate the SMSCG in Septem-boat traffic, stating that the flashboards will be
ber when the seven-day running average mearemoved during most of the boating season
daily high-tide channel water salinity is 17 mS/ (late May through August). Th8uisun Marsh
cm or greater at any compliance station listedPre-project Fishery Resource Evaluation
in Table 1 or at the S-35 monitoring station. (Spaar 1988) states that the projected operation
Running averages for 1 through 6 Septembeschedule would have the SMSCG operated
would be determined using salinity data fromfrom September through May when normal
26 through 31 August. The 17 mS/cm criterioncirculation would not provide water of ade-
is 2 mS/cm lower than the October salinity quate quality.
standard.
There are no physical modifications required
Such a criterion would provide DWR opera-to implement this action, which could begin
tors an objective value for determining whenthe first September after the SMPA parties
the SMSCG should be operated in Septembefinalize Amendment Three.
The September value is not a channel salinity
standard to be achieved like a complianceMorrow Island Distribution System Fish
value. It is a trigger for operating the SMSCG Screens
and, as such, is not included in Table 3 of thenstallation of a fish screen was specified as a
Draft Environmental Assessment and Initialrequirement of the biological opinion issued in
Study(Table 1 of Amendment Three). 1997 by the USFWS for Morrow Island Distri-
. . bution System (MIDS) maintenance dredging.
DWR Suisun Marsh Planning staff analyzedconstruction and operation of the fish screen
data from SMSCG operations to estimate itshas been included in Amendment Three as an
effect on salinity at monitoring stations. added operational obligation with respect to
Results of this analysis are described in Chapthe MIDS, an existing facility (see Figure 1).
ter 3 and summarized in Table 6 of tbeaft DWR and USBR are Currenﬂy designing the
Environmental Assessment and Initial Studyfish screen. The MIDS ECAT and Suisun
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Marsh coordinators must approve any fishnot increase the number or size of diversions
screen design. The target date for installatioroff of the Roaring River Distribution System.
of the fish screen is summer 2000.

DWR and USBR would provide $60,000 to
Lower Joice Island Unit Fish Screen SRCD to assist landowners and DFG in mak-

SCRD, with funding from DWR and USBR, ing needed repairs to about 20 turnouts along
completed a fish screen for the Montezumahe Roaring River Distribution System. Diver-
Slough diversion of the Lower Joice IslandSion capacity of these pipes has been reduced
Unit in 1998 (see Figure 1). The screen wady as much as 75% due to uplifting of the
required as a condition of constructing thePipes. Realignment and stabilization of the
facility in 1991. The specific requirement for Roaring River Distribution System turnout
constructing a fish screen is included inPipes will return the pipes to their original
Amendment Three to clarify DWR'’s obliga- design elevations, restoring the diversion
tion for the Lower Joice Island Unit as an capacity of water from the system.

existing facility according to the original _ o .
SMPA. Repairs will involve lowering the water level

in the Roaring River Distribution System dur-
A ten-foot diameter conical screen wasiNg late summer, after diversions for waterfowl

installed. This design is similar to the screend1@bitat management have been completed.
installed in the Suisun Marsh as part of theDuring this period, the landowners will realign
Suisun Marsh Diversion Screening Prograngnd stabilize the pipes in place. The pipe
and is monitored and maintained by SRCD.Would be exposed, supports would be attached
Flow through the intake is monitored and auto-to straighten the pipe, and the trench would be
matically adjusts to maintain maximum flow backfilled with the original material. Pile or
while still maintaining the USFWS delta smelt Pilings used for stabilization will not be creo-
fish screen criteria of 0.2 ft/s within the tidal Sote treated, which will avoid effects to aquatic
conditions of Suisun Marsh. The motor, gatehabitat. If replacement of the pipes is neces-
actuator, and brushes to clean the screen af@'y (at the owner's expense), the activities
powered by a solar cell on site. Flow informa-would be similar to that described under the

tion is telemetered to the SRCD offices on"Managed Wetland Improvement Fund” sec-
Grizzly Island. tion described previously.

No other changes to the Lower Joice Island-evees along Roaring River Distribution Sys-

Unit are proposed under Amendment Threetem are within the managed wetlands of the
The Joice Island Gun Club (Individual Owner- Suisun Marsh. The intakes to the RRDS are
ship Number 424) will have ownership and Screened to meet the USFWS 0.2 ft/s approach

responsibility for operation and maintenancevelocity criteria estqblished for.the protection
of the screen. of delta smelt and winter-run chinook salmon.

Roaring River Distribution System Turnout ~ Implementation of this action would occur
Repairs during the Suisun Marsh construction season

A tTh Id f th i t(summer) as defined by th.e SRCD’s RGP and
mendment Three would fund the realignmen BCDC maintenance permits. Work would be

and stabilization of selected existing turnouts . . . )
along the levees of the Roaring River Distripy-conducted under special conditions defined in

tion System (see Figure 1). This action wouldthe permits. SRCD. would yerlfy that the work
was conducted satisfactorily.
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Goodyear Slough Outfall

No changes to the operation of the Goodyear
Slough Outfall would occur under Amendment

Three. However, maintenance of the facility,

including trash and debris removal, will con-

tinue under Amendment Three.

Updating Management Plans

This action will provide funds to replace the
original management plans developed in the
early 1980s with new Individual Ownership
Adaptive Management Habitat Plans created
by SRCD for each property in the marsh. The
management plans have not been modified or
updated since they were written over 15 years
ago and no longer reflect the properties’ physi-
cal facilities and management constraints, or
the current environmental and regulatory
restrictions currently governing activities in
the Suisun Marsh.

The new Individual Ownership Adaptive Man-
agement Habitat Plan (IOAMHP) should pro-
vide landowners with multiple management
strategies to protect, conserve, and sustain
brackish marsh species diversity, and water-
fowl and wildlife values within the managed
wetlands. Many of the actions proposed in
Amendment Three and described in detail in
the Draft Environmental Assessment and Ini-
tial Study(SMPA 1998) are directly related to
the management strategies recommended in
the new IOAMHPs.

A revised template for the IOAMHP is pro-
vided as Appendix A of this assessment. The
revised template incorporates comments pro-
vided by USFWS, including a management
strategy for pickleweed. The new IOAMHPs
will include the following information to assist
landowners in making yearly management
decisions.

* A history of the Suisun Marsh.

* SRCD legislation and background.

30

A HYDSAL hydrology report for each
individual property.

New property maps (facilities, soils,
location).

A description of water control facili-
ties, and flood and drain requirements
of each properties.

Recommendations and needed
improvements to meet the 30-day flood
and drain requirements.

New vegetation management strategies
and schedules.

A field guide to vegetation, including
biological description of growth
requirements, life cycle, wildlife val-
ues, length and timing of hydroperiod,
and salt tolerance of the plants.

Endangered species section (habitat
requirements, imposed restrictions, and
options for wetlands maintenance and
management to protect habitats and
species).

USACE permit conditions and restric-
tions.

A specific conductance chart.

Soil information and physical charac-
teristics.

A description of wildlife nesting
islands, loafing areas, brood habitat,
and permanent ponds.

Mosquito abatement requirements.
Techniques for control of invasive spe-

cies such as cattails, phragmites, and
pepper weed.
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» Descriptions of typical levee and ditch Water Manager Program

cross sections (primary, secondary, andamendment Three specifies that DWR and
V-ditches). USBR would fund a maximum of $160,000

the first year and $140,000 in subsequent years
To create the new plans, a SRCD staff biolotg implement the Water Manager Program.

ngt will interview the private landowner and SRCD would manage the Water Manager Pro-
inspect the property to record the properties’gram_

physical facilities. SRCD will use HYDSAL, a

hydrodynamic model developed for SRCD, toThe 1995 SWRCB Water Quality Control Plan
predict the hydrology of each individual man- stated a need for a watermaster to direct the
aged wetland. timing and amount of water diverted, ensure
that the water is used efficiently, and maximize
After the new plans are written, BCDC would protection of beneficial uses. The Suisun

need to certify them under provisions of thenarsh Water Manager Program would not
Suisun Marsh Preservation Act Local Protec-function as a Watermaster, as defined in the
tion Program. The certification process wouldstate Water Code. Instead, the program would
include a public hearing. Re-certification of he similar to an agricultural extension service.
the planS would conform to the prOViSionS Out'ThiS program would provide a Cooperative ser-
lined in the California Public Resources Codeyjce between SRCD and the private landown-
Sections 29000 through 29612, the policies okrs of the marsh. The water managers would
the Suisun Marsh Protection Plan, and the SaBrovide technical Support to wetland managers
Francisco Bay Plan. DFG would also need toand assist in the implementation of yearly
approve the updated plans. management strategies as outlined in the
IOAMHPs.

This action could be implemented immediately

once the SMPA parties finalize Amendmentas described in Amendment Three, the Water
Three. There are no physical modificationspanager Program would include a biologist on
required to implement this action. However,staff. This biologist would primarily oversee
several of the management actions recomfie|d staff daily activities, as well as assist in
mended in the plans would require physicalmaking habitat management decisions, coordi-
modifications. nate appropriate work activities, and assure

_ o _ endangered species issues are addressed when
Physical modifications as part of implementa-yyork is conducted.

tion of these new management plans would be

conducted by the landowner under the RGPrhe Wwater Manager Program would include,
All construction would be conducted within pyt not be limited to, the following services or

the Suisun Marsh construction season aguties to improve wetland managers’ knowl-
defined by the RGP and BCDC maintenancexdge and ability to manage habitat, while sus-
pel’mit. All work would be done according to taining a diversity of brackish marsh

the special conditions defined in the permits.yegetation and wildlife values in the Suisun
SRCD would verify that the work was con- pmarsh.

ducted and is satisfactory. Landowners receiv-

ing SMPA funds or assistance must follow « Consult with landowners on recom-
their approved management plans or risk mendations of the IOAMHPs.
exclusion from SMPA actions and may be

required to repay SMPA funds.
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* Provide advice to landowners on man-
agement practices that benefit endan-

gered species.

* Obtain agreements between the land-

owners and SRCD for coordinated
water management.

» Assist landowners with yearly habitat
management decisions and manage-
ment operations.

scientific information pertaining to common
management activities. The landowners and
water manager would discuss and agree upon a
yearly wetland management goal for the prop-
erty. This decision would be based on informa-
tion from the IOAMHPs, and take into
consideration yearly environmental and physi-
cal constraints of management, water diversion
restrictions, protection of endangered species,
and the enhancement of wetland species diver-
sity.

» Facilitate Joint-use Facilities operation The Water Manager Program may benefit

when multiple landowners are
involved.

marsh habitat by ensuring that wetland man-
agement activities such as flooding, draining,
and circulation occur at the times of the year

» Administer and coordinate the portable when they will most benefit plant species

pump pool.

* Monitor the operation of fish screen
facilities and perform routine mainte-
nance.

* Collect water quality information on

pond and channel waters (salinity, pH,

dissolved oxygen, temperature).

* Check soil water salinities within the
managed wetlands.

important to waterfowl and wildlife. The water
managers may also be present during flood
periods to ensure that the properties without
screened diversions comply with mandatory
diversion restrictions required by USACE,
USFWS, and NMFS. The water manager
would monitor the operation of fish screen
facilities on private property and perform rou-
tine maintenance to ensure that screen opera-
tion is in compliance with design criteria for
the facility.

In addition, implementation of the Water Man-

» Assist landowners in avoidance of vec- ager Program would help participating clubs

tor production.

* Promote effective and efficient use of
channel water.

» Avoid potential effects to fisheries
resources and protect sensitive and

adhere to their new management plans.

There are no physical modifications required
to implement this action. This action could be
implemented immediately after the SMPA par-
ties finalize Amendment Three.

listed species within the managed wet- Joint-use Facilities

lands.

Joint-use Facilities are structures or activities
used by two or more property owners to man-

The water manager would be available in theage water either separately or jointly, as agreed
field to answer questions and educate landypon. Structures may include interior levees,
owners on beneficial management techniquegitches, pumps, and water control structures.
and the proteCtion and enhancement of endarl]'oint_use Facilities can include newly con-

gered species habitat, as well as provide newtructed facilities or improvements to existing

32



Chapter 4: Project Description

facilities. The purpose of the Joint-use Facili-Vegetation and sediment is removed with a
ties is to create efficient and cooperative use ofiragline or bucket excavator. This is an ongo-
water delivery systems for managed wetlandsng activity among the individual ownerships.

to enhance water management capability oisection 2a of the SRCD’s RGP specifies limi-
many properties throughout the marsh. Alltations on spoil quantities for maintenance of
activities will occur in managed wetlands anddrainage and circulation ditches. The permit
on interior levees, except for the new exteriordoes not allow excavation from the exterior
drainage gates and discharge pumps. side of marsh levees in tidal sloughs.

DWR and USBR would fund the Joint-use Core Common Levees

Facilites. SRCD would be responsible for pmyskrats, otters, and beavers may burrow into
administration and implementation of thenterior levees, allowing water to pass through
Joint-use Facility Program. Implementationthe levee and possibly leading to levee failure.
depends on the Water Manager Program t@ommon levees (levees shared by more than

coordinate improvements and facility opera-one property owner) can be repaired and water
tions. Once funding is available, several yearseepage reduced by coring.

would be required to make needed improve-

ments. Coring involves excavating a two-foot wide
longitudinal trench on the common levee
Before obtaining funds for Joint-use Facilities, crown (which is normally 12 feet wide). The
individuals would enter into a Joint-use Facil- excavated material is p|aced on the crown of
ity Agreement with SRCD. These agreementshe |evee adjacent to the excavation site.
would require property owners to be responsifinally, the material is backfilled into the

ble fOf Opel’ation and maintenance Of the Com‘trench and Compacted to Sea' the |evee_ A”
pleted facility. SRCD would be responsible foryork is done from the levee crown.

coordinating the agreements.
Interior Water Control Structures

Interior water control structures include pipes,

%Neir boxes, and flashboard risers. These struc-
. ) ures enhance the flooding and drainage capa-
environmental review by USFWS and NMFS. bility and expand the management potential of

All permitted work activities within the project managed wetlands. By hydraulically separat-
area must be carried out in accordance with thﬁqg ponds or improving water control capabil-
“Special Conditions” section of the permit. ity between multiple ownerships, wetland
. . . .. habitat may be enhanced. Repair, replacement,
The five proposed Joint-use Faciliies activi- o, enlargement (to improve drainage) of exist-
ties are described below. ing structures is required because the brackish

Cl inq Drai d Circulation Ditch environment causes them to corrode. Some
€aning brainage and Lircufation DIChes o4 tyres would be replaced with plastic or

Vegetat'on and Sed|ment that accumUIate in th9|ny| parts that are resistant to Corrosion.
ditches in managed wetlands reduce or prevent

water conveyance and need to be removed regnstallation of up to 50 new culverts and water
ularly for efficient flooding and draining. This control structures per year is allowed under
action also allows soil water salinity to be section 2e of the RGP. Repair and replacement

maintained at appropriate levels for vegetationyf culverts is allowed under Section 2d of the
growth.

SRCD’s RGP R20066E98 authorizes work for
all activities under this program. All activities
covered under the permit have undergon
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RGP. There is no limit to the number of cul- tor and the pipe with gates attached is placed in
verts that may be repaired or replaced. the trench.

New Interior Circulation Ditches Installation of new drainage structures is per-

Interior circulation ditches, (primary ditches), Mitted under existing RGP R20066E98. A spe-
guide water from the intake gates into the mancial condition of the permit addressing
aged wetlands and ponds. V-ditches and sec&@ndangered species states that work cannot be
ondary ditches run from the primary ditches toconducted within 500 feet of an exterior levee
pond areas. All ditches are gravity fed. Ideally,during the California clapper rail breeding sea-
the ditch system enables a 30-day flooding an§on in designated critical habitat areas. Al
drainage period of managed wetlands. projects would comply with the RGP restric-
tions and consider timing constraints so as not
Primary ditches are 4 to 4.5 feet deep and 12 té0 affect California clapper rails.
20 feet wide with a 2:1 slope. Secondary _ _ -
ditches are 3 to 3.5 feet deep and 6 to 10 fedimplementation of Joint-use Facilities would
wide with a 2:1 side slope. V-ditches are 18 tolikely occur over time. Landowners would
24 inches wide and deep. With normal man-€nter into Joint-use Agreements with the assis-
agement (flooding and draining), V-ditches fill tance of SRCD. All construction and mainte-

with sediment and vegetation every few yeardlance activities would be conducted within the
and requiring maintenance to keep them effi-Suisun Marsh construction season as defined

cient. A dragline, bucket excavator, or earthby the SRCD’s RGP and BCDC maintenance

scraper would be used to remove bottom matePermit. All work would be conducted under
rial. Sidecast material from V-ditches may SPecial conditions defined in the permits.
remain on the side of the excavated ditchesSRCD would verify that the work was con-
however, all other sidecast material from pri-ducted satisfactorily.

mary and secondary ditches would be spread _ - _ _
over pond bottoms or placed on the crown ofVlany site-specific issues important to sensi-

existing levees. tive species have been addressed by the bio-
logical opinions and SRCD’'s RGP special
New Exterior Drainage Gates Cond|t|0ns Adherence to the reqUired mea-

New exterior drainage gates could be installec"'®> during Joint-use Facilities maintenance

and would increase the drainage capabilities O\fvork in Suisun Marsh should not adversely

the managed wetlands. Existing drainage gate flf:e(ts:tbs.elns[tl\:e sqlemes dor tother Iocalf SPECI€s.
may also be lowered to improve drainage I010gISIS WITT conduct a survey for sen-

capability under this provision as well. S|t|ve_ plant species prior to the installation of
exterior drain gates.

To avoid potential negative impacts to tidal .
wetlands, new discharge sites would be Iocate5>0rtalb|e Drainage Pumps
where discharge channels already exist of he portable pump pool, consisting of 20
where exterior levees are unvegetated. pumps, would be managed by SRCD and
funded by DWR and USBR. SRCD, in con-
Drainage gate installations would occur duringiunction with the Water Manager Program
a single low tide. The gates are attached to th#ould oversee portable pump operation and
p|pe prior to p|acement in the levee. A trenchmaintenance, and assist landowners in effec-

is excavated using a dragline or bucket excavalive and efficient use.
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This program would allow managers to controlThe 20 pumps would likely be stored in vari-
water levels and maintain appropriate waterous locations throughout the marsh and made
management during growth periods critical toavailable to landowners to share efficiently.
wetland plants. On properties with low pond Pumps from the pump pool would be available
bottom elevations, pumps would be used tdor use in the SMHM mitigation conservation
remove or accelerate the drainage time ofreas.

saline water. The ability to drain managed wet-

lands within a 20-day period is a requirementThere are no physical modifications required
of each property’s management plan. Mosto implement this action. The pumps would be
managed wetlands with an average pond botplaced on levee crowns. Water will be dis-
tom elevation below 2.70 feet, mean lower-charged through collapsible aluminum pipes
low water at the Golden Gate cannot tidallyacross levees. No concrete pads will be placed.
drain effectively. The mean pond bottom ele-Pumps could be purchased immediately and
vation for effective tidal drainage is 3.30 feet, used as needed once the SMPA patrties finalize
mean lower-low water in the northwestern por-Amendment Three.

tions of Suisun Marsh due to siltation in these

smaller sloughs. Properties with low meanPortable Diversion Pumps with Fish

pond bottom elevations do not have enougiScreens

dwell time at the lowest of tides to permit The 20 portable pumps would be fitted with
effective tidal drainage. detachable fish screens enabling managers to
divert channel water onto their wetlands. The
Of the 158 privately owned and managed wetpymps would be screened in accordance with
lands, 73 do not now have the ability to drainprG criteria. The screens will be designed to
within 20 days as was determined in a Julycomply with USFWS delta smelt fish screen
1995 evaluation conducted by SRCD (SRCDapproach velocity criteria of 0.20 ft/s and
1995). NMFS salmonid approach velocity criteria of
0.33 ft/s. The fish screen design for these por-
The portable pumps could be used year-rounghple pumps would be reviewed and approved

for effective habitat management, but the pri-hy the Interagency Fish Screening Committee
mary use for drainage would begin in the win-pefore implementation.

ter and spring when habitat management and

maintenance of soil salts in the root zone isthe pump pool would be managed by SRCD
most critical. The pumps would be placedjn conjunction with the Water Manager Pro-

adjacent to existing drainage gates. Thesgram. SRCD would oversee portable pump
drains now have supply ditches that are adeand fish screen operation and maintenance,
quate to accommodate the pumps. When use ignd assist landowners in proper use of the
complete, the pumps would be moved topumps. Landowners could be reimbursed for

another site or back to the storage yard. Pumpumping costs under the 50/50 Cost-share Pro-
operation would not increase the total volumegram.

of water being discharged, but it would

decrease the period of time the same volume of e portable pumps may be used year-round
pond water is being returned to the bays andor effective habitat management. The primary
sloughs. These pumps discharge less than age, however, would be for water diversions in
acre-foot of water per hour. late summer and early fall to initially fill man-
aged wetlands, and in the spring and early
summer when habitat management and control
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of soil salts from the root zone is most critical.
Use of portable pumps would allow managers
to actively flood their wetlands with lower
salinity water than is available with passive
flooding methods. Rather than depending on
weirs and high tide levels, pumps could be
used at various times and locations to take
advantage of the lower salinity water available
throughout the tidal cycle. The ability to flood
wetlands selectively would help control soil
water salinity. Use of portable pumps would
enable managers to flood wetlands more
quickly, and thus achieve the recommended
ten-day filling period. This should benefit wet-
lands with relatively high pond bottom eleva-
tions.

The screened pumps could be placed through-
out the marsh where existing intake gates
divert water. These sites have adequate supply
ditch systems that would allow for effective
pump use and water conveyance. When these
screened pumps have diverted enough water
for appropriate habitat management, they
would be moved to another site or returned to
the storage yards.

These pumps would likely be stored in various
locations throughout the marsh and made
available so landowners could make efficient
use of a limited pump pool resource.

A maximum of $400,000 will be spent to pur-
chase 20 portable pumps and $100,000 will be
spent for the detachable fish screens required
for the intake pumps. Only portable pumps
equipped with fish screens will be used for
intake diversions in Suisun Marsh.

There are no physical modifications required
to implement this action. Pumps could be pur-
chased immediately and used as needed once
the SMPA patrties finalize Amendment Three.
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Chapter 5

MAMMALS

Salt Marsh Harvest Mouse,Reithrodontomys raviventris

The salt marsh harvest mouse (SMHM) was
listed as endangered by the USFWS in 1970.
The California Fish and Game Commission
listed the SMHM as endangered in 1971. A
recovery plan for the species was prepared by
the USFWS in 1984 and is currently under

Status

revision.

The SMHM is endemic to the San Francisco
Bay Estuary, occurring in marshes bordering
the San Francisco, San Pablo, and Suisun bays.
The northern subspeciesRéithrodontomys
raviventris halicoetesis found on the upper
portions of the Marin County peninsula; in the
Petaluma, Napa, and Suisun marshes; and on
the northern Contra Costa County coast. The
southern subspecieR (r. raviventrig is found

in marshes bordering south San Francisco Bay
near Richmond and on the lower Marin
County peninsula (Fisler 1965; USFWS 1984).

In the recovery plan (USFWS 1984), preferred
SMHM habitat was described as possessing

Distribution

Habitat

the following attributes.

Each marsh area should be large.

There should be 100% vegetative
cover.

The area should be composed primarily
(60% or more) of pickleweedsalicor-
nia virginica) with a variety of other
halophytes, especially fat heAiti-

plex triangularu$ and alkali heath
(Frankenia salind.

There should be little or no salt grass
(Distichlis spicatd, brass buttonsGot-
ula coronopifolig, cattail (Typhasp.),
alkali bulrush Scirpus maritimugsor
other species dbcirpus

There should be an upper edge of halo-
phytes or annual grasses adjoining wet-
land habitat to provide refugia during
flooding.

There should be no physical barriers of
open ground or water dissecting wet-
land vegetation.

At least 40% of the vegetation should
be available to the SMHM in winter.

The area should receive minimal dis-
turbance, especially in the forms of
freshwater flushing, plowing, mowing,
or burning.

The corridors connecting adjacent hab-
itat should be at least 65 feet wide and
possessing all previously listed charac-
teristics.

In Suisun Marsh, SMHM have been found pri-

Cover should be 12 to 20 inches high at marily in areas dominated by pickleweed, but

summer maximum.

Botti and others (1986) and Shellhammer
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(Harvey and Stanley 1980) found SMHM in » To compensate for the loss of 340 acres

areas where pickleweed was present in very of wetland, including 100 acres of
small quantities. SMHM habitat, comparable amounts

of habitat were to be developed. The
In the recovery plan, the USFWS did not 100 acres were to be managed as pre-
declare any critical habitat within the Suisun ferred SMHM habitat.

Marsh; however, several areas were classified

as essential, including Joice Island north, Joicét this time, the baseline assessment of
Island south, Suisun Slough north (the areeEMHM preferred habitat has not been done.
between Goat Island and the mouth of WellsThe 2,500 acres were not delineated until Jan-
Slough), and Collinsville (USFWS 1984). uary 1999 and have not yet been monitored.

In 1981, the USFWS issued a biological opin-As described in the “Mitigation and Monitor-
ion for the Suisun Marsh Plan of Protection ing” section, the DFG set aside State lands in
(USFWS 1981), in which the USFWS Suisun Marsh as preferred SMHM habitat (see
expressed concern that the implementation ofigure 2), and prepared a management plan
the plan and more intensive management pradDFG 1987) for these conservation areas that
tices on both State and private wetlands couldncluded (1) water and habitat management of
result in the reduction of preferred SMHM areas set aside as SMHM habitat; (2) future
habitat. To compensate for this potential lossacquisitions of SMHM habitat; (3) monitoring
the USFWS required the following conserva-to establish baseline conditions of the seven
tion measures. conservation areas (4) ongoing monitoring of
the vegetation and SMHM populations of the
» Baseline acreage of preferred SMHM seven areas including annual surveys along
habitat was to be mapped using the  permanent vegetation transects and SMHM
1981 triennial vegetation survey flight. surveys every three years in conjunction with a
In subsequent flights, a change in pre- marshwide triennial vegetation survey; and (5)
ferred habitat was to be considered sig-{project review.
nificant when the acreage decreased by
one-third in any of five zones (see Fig- During baseline trapping in 1988, SMHM
ure 2). If losses were detected, managewere found in only four of the seven areas. Of
ment plans were to be modified to the three areas where mice were not found, one
assure that substantial tracts of pre-  had recently burned and one area was flooded.
ferred habitat were retained, and that SMHM have since been found at these three
any degraded habitat was restored.  areas. The permanent vegetation transects
were not established at the conservation areas
» Retain and monitor at least 2,500 acresand neither the annual vegetation surveys nor
of preferred SMHM habitat adequately the SMHM trapping in conjunction with the
distributed throughout the marsh. marshwide, triennial vegetation survey have
been done.
» Approximately 1,000 acres of State
lands, and appropriate portions of As described in the “Mitigation and Monitor-
future acquisitions, were to be set asideing” section, the signatories to the SMPA have
and managed as preferred SMHM hab-formed an ECAT to assure future compliance
itat. with permit and monitoring requirements.

38



Chapter 5: Mammals

The ECAT is currently working with the ping has been conducted by DFG on State

USFWS to meet the SMHM mitigation obliga- lands. Pre-1999 SMHM trapping locations

tions. within Suisun Marsh are shown in Figure 5.
Current SMPA SMHM trapping efforts are

General Ecology described in chapter 2 “Mitigation and Moni-

toring.”

The SMHM is a small cricetid rodent, averag-

ing about ten grams. The species is crepuscular Project Impacts

and partially diurnal in its activity and gener-

ally has a very calm temperament. The speMaking Salinity Standards Consistent with

cies’ docile behavior may be responsible for itsthe 1995 Water Quality Control Plan

need for dense cover habitat (Shellhammefhe potential effects to special status species
1977). SMHM differ from many other small \ere addressed in the Environmental Report
rodents in that they do not burrow. NestsRof (Appendix 1) of theWater Quality Control
r. halicoetesare often a loose ball of dry pjan for the San Francisco Bay/Sacramento-
grasses or sedge built on the surface of thggn Joaquin Delta EstuargSWRCB 1995).
ground. The mice swim strongly and well. SWRCB concluded that the standards should
preserve a salinity gradient within the unman-
The breeding season &. r. halicoetegyener- aged tidal marshes of the estuary, including
ally occurs from May through November, the those in the Suisun Marsh. In the managed
average litter size is 3.8, and there is probablyyetiands, the conditions should remain the
only one litter per year (Fisler 1965). Popula-same in the eastern marsh, and may become
tion levels fluctuate seasonally, but are genersjightly more saline in the western marsh. The
ally highest in the late summer to early fall.  proposed increases in freshwater outflow are

within the historical salinity ranges and are not
Stomach contents of SMHM were found 1o expected to adversely affect the SMHM.

contain primarily plant fibers and a few seeds.

They are believed to forage primarily on greenthe proposed Amendment Three channel
vegetation rather than seeds because of the lowgjinity standards should not affect the natural
seed production of most tidal marshes. Insectgeast-west and north-south) salinity gradient in
are not known to make up a significant portionthe marsh. The salinity standards are upper

of the diet (Fisler 1965). limits, as are those required by SWRCB permit
. _ conditions in Order WR 98-9. These standards
Occurrence in the Project Area do not establish lower salinity limits. Except in

very wet years, the natural salinity gradient
The SMHM occurs throughout the Suisuny be higher in the western marsh as
Marsh, in both tidal and managed wetlandsexpected under the natural gradient. In addi-
There are a number of museum specimengon, the original SMPA and water right permit
(Fisler 1965) and DFG Natural Diversity Data standards do not interfere with the natural gra-
Base historical occurrences from Grizzly dient because they provide for defined “defi-
Island, Cordelia, and Collinsville, in addition ciency periods” with appropriate relaxation of
to the Contra Costa County shoreline along thetandards. These standards allow for increased
southern shore of Suisun Bay. In 1980, Shellsalinity in the western marsh during drier years

hammer (Harvey and Stanley 1980) conductegs would occur under a natural salinity gradi-
trapping at 24 sites in the marsh and foundgpt,

SMHM at eight sites. Since 1980, most trap-
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Figure 5 Salt marsh harvest mouse trapping locations within Suisun Marsh

Converting S-35 and S-97 to Monitoring Tidal wetlands could benefit from these peri-
Stations ods of higher channel water salinities. This
By Converting S-35 and S-97 to monitoring could benefit SMHM habitat within tidal areas

stations, channel water salinity in the westerrPf the marsh. Increased channel water salinity
marsh would, at times, be higher than thecould increase the seasonal variability of salin-
Order WR 98-9 standards. This should have ndy in the marsh over that of current D-1485
net effect on SMHM habitat in the westernand Order WR 98-9 salinity standards.

marsh because, while these more saline condi-

tions may exceed the optimal levels for pick-Managed Wetlands Improvement Fund

leweed in some areas, in other areas conditionrSMHM habitat may be adversely affected if
will become more favorable for pickleweed pond managers who currently provide SMHM
habitat. Established pickleweed habitat is resilhabitat use improved fill-and-drain capability
ient to short-term changes in salinity andto change their management regime to include
should show few deleterious effects. Netleaching cycles and longer hydroperiods.
change in pickleweed acreage should be verfyhese changes could cause habitats to change
small. from pickleweed to vegetation that is less salt
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tolerant. However, implementation of this reduced to levels capable of supporting
action will not result in additional effects to plant life.

federally protected species beyond those previ-

ously identified in the 1981 biological opinion Drought Response Fund

(USFWS 1981) for the project area. Effects tojncreased discing would have direct effects on
SMHM were addressed in the 1981 biologicalgpHM if areas occupied by SMHM are
opinion and a mitigation plan for this speciesdestroyed. However, implementation of this
was developed (see the “Mitigation and Moni-action will not result in additional effects to
toring” SeCtion). Fulfilment of this Obligation federa”y protected Species beyond those previ_
will mitigate potential effects to State and fed- gysly identified in the 1981 biological opinion
erally protected species. The Suisun Marshor the project area. All work activities would

ECAT will ensure mitigation compliance. Al adhere to the special conditions and the limita-
work activities would adhere to the specialtions of SRCD’s RGP.

conditions and the limitations of SRCD’s RGP.

. N ~ The Drought Response Fund would only be
SMHM habitat may be positively affected in triggered if the criteria are met. Therefore, if
areas where current drainage facilities cannoghe deficiency standards are exceeded at S-97
effectively remove water. Poor drainage facili-or S-35 in less than two months during one

ties can result in the occurrence of the follow-year, there will be no additional management
ing management problems. activities.

* The extension of the length and depth Qperation and Maintenance of Existing
of soil submergence. This is detrimen- Eacilities

tal to pickleweed and many other wet-

Installation of fish screens at Morr Islan
land plants (and SMHM), stallation of fish screens at Morrow Island

and Joice Island is not expected to affect the

: . SMHM.
* Deep water in ponds due to periods of

heavy winter and spring rains, high
tides, or high Delta outflow. High
water levels cause inundation of shal-
lowly flooded emergent vegetation,
pond margins, and upland areas that
provide SMHM refugia within the
managed wetlands.

Criteria for September SMSCG Operations

Because SMHM are known to occur in tidal
marsh areas within Suisun Marsh, they could
be influenced by SMSCG operations. The
important factor with regard to this species and
sensitive communities is that September
SMSCG operations will likely not result in
increased depth and duration of flooding on
tidal marsh surfaces. Changes in water eleva-
tions and related changes in soil redox poten-
tial and biological interactions are known to be
controlling mechanisms in marsh plant pattern
dies back and the amount of bare and dynamics. The traditional view that salin-

ground increases. If increases in bare ity regimes are the controlling mechanism of

ground occur in SMHM habitat, the marsh spatial pattern and dynamics only holds
habitat value decreases as the'habitat true on the broadest landscape scales and does

fragments. These areas will not revege-nOt explain patterns at the scales relative to this

tate until soil water salinities are project.

» Ponding of drainage water resulting in
high evaporative losses and the accu-
mulation of salts within the soll. If salts
accumulate to levels above those char-
acteristic of Suisun Marsh, vegetation
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SMSCG operations may have effects to themany are inhabited by SMHM, how many will
SMHM conservation area at DFG Pond 1. Thischoose a management plan that may result in
conservation area is located near the SMSC@&he loss of SMHM habitat, or how many will
and floods with water from Montezuma choose a management plan that will result in
Slough. Operation of the SMSCG hasthe creation or improvement of SMHM habi-
decreased the salinity of water that this area isat. Some hunting clubs in the marsh purposely
flooded with. To increase salinity of the water “manage for” pickleweed, and these will prob-
in the pond, flooding could be initiated in ably continue to do so. Management for pick-
August rather than September or October, witheweed is best accomplished with a short

no circulation of pond water. hydroperiod and quick drainage at the end of
waterfowl season, and the Water Manager Pro-
Updating Management Plans gram could help hunting clubs achieve this

If the plans are widely successful at loweringgoal.

soil water salinity, pickleweed acreage may be

lost. However, implementation of this action It could also benefit pickleweed to receive a
will not result in additional effects to federally short, shallow, summer irrigation. Because of
protected species beyond those previouslynosquito abatement restrictions, these irriga-
identified in the 1981 biological opinion for tions can be impossible for hunting clubs with-

the project area. out full-time managers. The water manager
could make these difficult manipulations,
Water Manager Program resulting in improved pickleweed habitat.

This action may have significant incrementalS. h : | of the Water M
effects over the original SMPA as it has been Ince the primary goal ot the yvater viahager
Program is to ensure appropriate water man-

implemented. TheBiological Assessment for - ; : -
agement to limit peaks in soil water salinity,

the Plan of ProtectiofDWR 1984) addressed there is th tential for | £ pickl dand
the effects of the implementation of the man- €re IS Ine potentialtor 0ss ot pickieweed an

agement plans. Shellhammer addressed th MHM.hablt'at. However: |mplgmentat|on of
I is action will not result in additional effects

worst case scenario, and postulated that if al :
the hunting clubs were managed with maxi- o federally protected species beyond those
previously identified in the 1981 biological

mum effectiveness, that “the future of the®™ 7" for th act
mouse in the Suisun Marsh is dubious” (Har-oIOInlon orthe project area.
vey and Stanley 1980). TH&ological Assess- Joint Facilities P
ment for the Plan of Protectio(DWR 1984) oiht-use Faciiities Frogram _
acknowledged that full compliance with the SMHM may be affected by the creation of new
management p|ans was not ||ke|y, but recom.CWCUlauon ditches. Potential effects would be
mended that DFG lands be set aside as préiamage to, or fragmentation of, habitat due to
ferred SMHM habitat to assure the mouse's€xcavation of new ditches. Excavated material
survival in the marsh. In fact, there has notwould not be placed on any sensitive habitats
been full compliance with the water manage-Or on the waterside of levees. S|c_)0|l is ty_plca_lly
ment plans, so the potential effects of thosélaced on the crown of an adjacent interior
plans have not been rea”zed, and the SMHMevee If there are no ad]acent Interior |eveeS,

continues to inhabit the managed wetlands ofh€ material may be exported by truck and
the marsh. placed on the crown of exterior levees or in

low pond bottom areas to raise elevation.
It is not known how many hunting clubs are Adherence to all measures described in the

Current'y Vegetated W|th pickleweed’ howRGP during maintenance and COI‘]StI’UCtiOI‘I

42



Chapter 5: Mammals

should avoid adversely affecting this endan- Critical Habitat

gered species. Implementation of this action

will not result in additional effects to federally There is no designated critical habitat for the

protected species beyond those previouslgalt marsh harvest mouse in the project area.

identified in the 1981 biological opinion for

the project area. Existing Environment and Cumulative
Effects

SMHM habitat may be positively affected in

areas where current drainage facilities canno€urrent and ongoing (human-caused) negative

effectively remove water. Poor drainage facili- effects to the SMHM and its habitat in Suisun

ties can result in the occurrence of the manageMarsh include the following.

ment problems discussed in the preceding

“Managed Wetlands Improvement Fund” sec- < Habitat patches tend to be small, frag-

tion. mented, and isolated from one another.
Portable Pumps Program * Management of diked wetlands,
Implementation and operation of the portable including nontidal flooding regimes.

drainage pumps in conjunction with the Water

Manager Program would enhance and sustain * Managed wetland work activities, such

a diverse assemblage of wildlife habitat as ground manipulation like ditching,

throughout the Suisun Marsh. This action will discing, and burning.

allow managers to maintain appropriate water . o

management levels during critical growth peri-  * Mosquito abatement activities.

ods, thus providing a net benefit to wetlands

and wetland-dependent wildlife of the marsh. ¢ Water quality considerations, espe-
cially Mercury contamination.

SMHM habitat may be positively affected in

areas where current drainage facilities cannot ¢ Take by domestic cats from the Lawler

effectively remove water. Poor drainage facili- Ranch subdivision and the release of

ties can result in the occurrence of the manage- feral cats.

ment problems addressed in the preceding

“Managed Wetlands Improvement Fund” sec-1he immediate and long-term effects of wet-
tion. land management activities on the SMHM are

not quantitatively known. However, manage-
There is the potential that use of pumps forment of the diked wetlands in Suisun Marsh
more rapid drainage followed by leach cycleshas occurred for decades, and the SMHM con-
may reduce soil water salinity and changetinues to inhabit these wetlands. Further stud-

areas currently vegetated with pickleweed tdes are necessary to better assess the effects of
less salt-tolerant vegetation. However, imple/nanagement on SMHM and to devise actions

mentation of this action will not result in addi- that will provide seasonal waterfowl habitat, as

tional effects to federally protected specieswell as habitat for the SMHM.

beyond those previously identified in the 1981

biological opinion for the project area. All Wetland losses through such actions such as
work activities would adhere to the specialdiking, back-filling, and filing of tidal and

conditions and the limitations of SRCD’s RGP. coastal marshes have had the greatest negative
effect on the SMHM.
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Conclusion and Determination

Although management actions in Amendment
Three may have adverse effects on SMHM,
they are not expected to be substantially
greater than those already present under cur-
rent management. The RGP allows much more
habitat manipulation than is currently done in
the marsh, and any increase above current lev-
els will certainly be within the limits of the
RGP. Compliance with mitigation require-
ments will provide and maintain habitat for the
SMHM. Further studies are recommended to
assure that SMHM will continue to inhabit the
privately owned diked wetlands.
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Suisun Shrew,Sorex ornatus sinuosus

Status with coyote brush Baccharis pilularig and
grasses.
The Suisun shrew is a DFG California species
of special concern and a federal species of spdn Suisun and San Pablo bays, Williams (1983)
cial concern. As such, the species has no offifound that most of the upland areas adjacent to
cial State or federal status, though it isSuisun shrew habitat were sparsely vegetated
considered in Environmental Assessmentsgdikes which could not support a population
Environmental Impact Reports, and Environ-during prolonged flooding. Hays (1990) found
mental Impact Statements. Very little is knownthat several vegetation types were used by
about the Suisun shrew, as there have beeshrews, but generally, they seemed to prefer
very few recent captures, and the historical lit-clumps of Salicornia and Jaumeain the fall,
erature is limited. and were most often found ifriglochinin the
winter and early spring.
Distribution
The extent to which Suisun shrews use diked
The Suisun shrew is confined to tidal andwetlands is unknown. Most documented cap-
brackish marsh communities of the northtures were from tidal marshes, so it appears
shores of San Pablo and Suisun bays, fronthat the Suisun shrew prefers tidal over diked
Sonoma Creek in Sonoma County on the wesinarshes (WESCO 1986). A study by WESCO
and eastward to about Collinsville in Solano(1986) postulated that shrew populations in the
County (Williams 1983). There have been nodiked marshes may be limited by the relative
documented captures in diked wetlands (Ruddinavailability of invertebrate prey, and that

1955). management activities such as mowing, disc-
ing, and prolonged flooding, may limit shrew
Habitat use of the diked wetlands to a seasonal basis.
The shrew typically inhabits the margins of General Ecology

middle elevation saltwater or brackish

marshes, characterized by cordgraSpartina The Suisun shrew is a small insectivore (95 to
sp.), pickleweed Ralicornia sp.), and gum 105 mm total length), with a long pointed ros-
plant Grindeliasp.). The structure of the habi- trum, visible external ears, and a well-devel-
tat appears to be more important than the spesped scaly tail. It preys on small insects and
cies composition of the plant community. Thecrustaceans. The pelt is usually very dark,
shrew seems to require areas of fairly constardlmost black, with a clove-brown underside.
soil moisture with dense, low-lying plant The venter coloration is the one field charac-
cover, abundant invertebrates, and where driftteristic used to differentiate it from the Califor-
wood and other litter is available above thenia shrew,S. o. californicus which is silver-
mean high tide line for nesting and foraginggray on its underside, and occurs within the
(WESCO 1986; Williams 1983). Upland refu- marsh habitat of the Suisun shrew.

gia are essential for escape from inundation.

Hadaway and Newman (1971) capturedSuisun shrews are active both day and night,
shrews most often at the interface betw&ah  with activity patterns changing with season
icornia marsh and upland levees vegetatecand reproductive condition, but nocturnal
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activity predominates, especially during thefor Suisun shrews in 1985 and 1986 (WESCO

breeding season. 1986), also captured only one shrew in Suisun
Marsh. This shrew, captured in tidal wetlands

Most breeding occurs from early springalong Suisun Slough, was determined to be a

through May, by shrews born early the previ-California shrew.

ous year. Males compete for females, and

aggregations of shrews are formed, with aHays (1990) trapped 161 ornate shrews in the

harem of females and one dominant maldidal marsh at Rush Ranch, in north-central

(Hays 1990). A second breeding effort maySuisun Marsh. These shrews displayed numer-

occur in September, probably by shrews borrous color morphs from the typical gray venter

in late summer of the previous year. Nests ar®f S. 0. californicugo the deep brown typical

built of plant material and paper scraps and aref S. 0. sinuosysand were considered to be an

placed under or in driftwood found along the interbreeding population. Over the last 20

high tide line. The nest is small (less than twoyears, several shrews have been captured dur-

inches in diameter), cup-like, and usuallying efforts to trap salt marsh harvest mice in

domed. Gestation for related species is abouhe Suisun Marsh, but these were identified

20 days and litters average about five young. lonly asSorexor Sorex ornatus

is assumed that the gestation and litter size in

the Suisun shrew is about the same. Females Project Impacts

begin weaning the young at 16 days, and the

process is completed by day 25. The youngrhe following Amendment Three actions are

remain in the nest for up to five weeks, andnot expected to have any effects on the Suisun

then disperse (WESCO 1986). shrew.

Shrews usually live less than one year, though + Morrow Island and Lower Joice Island
some may live into their second year. Few sur- fish screens.

vive to their second winter; 18 months is about

the maximum life span of Suisun shrews < Roaring River Distribution System
(WESCO 1986). turnout repairs.

Occurrence in the Project Area However, there would be fewer benefits from
increased drainage capability, such as shorter
Historically, Suisun shrews were known from hydroperiod, shallower flooding, and revegeta-
a number of Suisun Marsh localities. Museumtion of bare areas.
specimens of Suisun shrews were taken from
Cordelia salt marsh, 1.5 miles southwest ofMaking Salinity Standards Consistent with
Suisun, Grizzly Island, Van Sickle Island, andthe 1995 Water Quality Control Plan

Suisun City. The potential effects to special status species
were addressed in the Environmental Report
Surveys during the early and mid-1980s identi-(Appendix 1) of theWater Quality Control
fied only one Suisun shrew, which was foundpjan for the San Francisco Bay/Sacramento-
dead on the road near DFG headquarters (Willggn Joaquin Delta Estuar@SWRCB 1995).
iams 1983). During this 1983 survey for The SWRCB concluded that the standards
shrews, only one live shrew, identified as ashould preserve a salinity gradient within the
California shrew S. o. Californicus was unmanaged tidal marshes of the estuary,
trapped near Collinsville. A trapping survey jncluding Suisun Marsh. In the managed wet-
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lands, the conditions should remain the sameause habitats to change from pickleweed to
in the eastern marsh and may become slightlyegetation that is less salt tolerant. However,
more fresh in the western marsh. The proposetnplementation of this action will not result in
increases in freshwater outflow are within theadditional effects to SMHM habitat (and the
historical salinity ranges and are not expecteduisun shrew) beyond those previously identi-
to adversely affect the shrew. fied in the 1981 biological opinion (USFWS
1981) for the project area. Effects on the
The proposed Amendment Three channemouse were addressed in the 1981 biological
salinity standards should not affect the naturabpinion and a mitigation plan for this species
(east-west and north-south) salinity gradient invas developed (see “Mitigation and Monitor-
the marsh. The salinity standards are uppeing”). Fulfillment of this obligation will miti-
limits, as are those required by SWRCB permitgate potential effects on the mouse and the
conditions in Order WR 98-9. These standardshrew. The Suisun Marsh ECAT will ensure
do not establish lower salinity limits. Except in mitigation compliance. All work activities
very wet years, channel water salinity will be would adhere to the special conditions and the
higher in the western marsh, as expected unddimitations of SRCD’s RGP.
the natural gradient. In addition, the original
SMPA and water right permit standards do notSuisun shrew habitat may be positively
interfere with the natural gradient because theyaffected in areas where current drainage facili-
provide for defined “deficiency periods” with ties cannot effectively remove water. Poor
relaxation of standards. These standards allowrainage facilities can result in the occurrence
for increased salinity in the western marsh dur-of the following management problems.
ing drier years as would occur under a natural

salinity gradient. » The extension of the length and depth

of soil submergence. This is detrimen-
Converting S-35 and S-97 to Monitoring tal to pickleweed as well as many other
Stations wetland plants and shrews.

By converting S-35 and S-97 to monitoring _ .
stations, channel water salinity in the western ¢ Deep water in ponds due to periods of

marsh would, at times, be higher than Order heavy winter and spring rains, high
WR 98-9 standards. Tidal wetlands could ben- tides, or high Delta outflow. High

efit from increased channel water salinities water levels cause inundation of shal-
during these periods of higher channel water lowly flooded emergent vegetation,
salinities. This could benefit shrew habitat pond margins, and upland areas that
within tidal areas of the marsh. provide shrew refugia within the man-

aged wetlands.
Managed Wetland Improvement Fund

It is not known whether the shrew occurs in
diked wetlands. If it does, it would most likely
co-occur with the SMHM in pickleweed-domi-
nated habitats. Suisun shrew habitat may be
adversely affected if managers of ponds that
currently provide shrew habitat use improved
fill-and-drain capability to change their man-
agement regime to include leaching cycles and
longer hydroperiods. These changes could

» Ponding of drainage water resulting in
high evaporative losses and the accu-
mulation of salts within the soil. If salts
accumulate to levels above those char-
acteristic of Suisun Marsh, vegetation
dies back and the amount of bare
ground increases. If increases in bare
ground occur in shrew habitat, the hab-
itat value decreases as the habitat frag-
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ments. These areas will not revegetate scape scales and does not explain patterns at
until soil water salinities are reduced to the scales relative to this project.
levels capable of supporting plant life.

Updating Management Plans

Drought Response Fund If the plans are widely successful at lowering
It is not known whether the shrew occurs insoil water salinity, pickleweed acreage may be
diked wetlands. If it does, it would most likely lost. However, implementation of this action
co-occur with the SMHM in pickleweed-domi- will not result in additional effects to SMHM
nated habitats. Increased discing could havéabitat (and the Suisun shrew) beyond those
direct effects on the Suisun shrew if areagpreviously identified in the 1981 biological
occupied by the shrew are destroyed. How-opinion for the project area. All work activities
ever, implementation of this action will not would adhere to the special conditions and the
result in additional effects to SMHM habitat limitations of SRCD’s RGP.
(and the Suisun shrew) beyond those previ-
ously identified in the 1981 biological opinion Water Manager Program
fOI’ the prOjeCt area. All WOI’k aCt|V|t|eS WOUId |f the ShreW inhabits the managed Wetiands’
adhel’e to the SpeC'aI Cond|t|0n5 and the ||m|ta‘this action may have Significant incrementai
tions of SRCD’s RGP. effects over the original SMPA as it has been
implemented. If the Water Manager Program is
The Drought Response Fund would only beyidely successful at lowering soil water salin-
triggered if the criteria are met. Therefore, if ity in the managed wetlands, pickleweed habi-
the deficiency standards are exceeded at S-ts for the shrew will be lost. It is not known
or S-35 in less than two months during onénow many hunting clubs are Currentiy vege-
year, there will be no negative effects to shrewigted with pickleweed, how many are inhab-

habitat in managed wetland areas. ited by the Suisun shrew, how many will
choose a management plan that may result in

Establishing Criteria for September the loss of shrew habitat, or how many will

SMSCG Operations choose a management plan that will result in

Historically, the Suisun shrew was known tothe creation or improvement of shrew habitat.
occur in tidal marsh areas within SuisunSome hunting clubs in the marsh purposely
Marsh, and it is assumed to be extant there:manage for” pickleweed, and these will prob-
This environment is influenced by SMSCG ably continue to do so. Management for pick-
operations. leweed is best accomplished with a short
hydroperiod and quick drainage at the end of
The important factor with regard to the tidal waterfowl season, and the Water Manager Pro-
wetlands is that September SMSCG operationgram could help hunting clubs achieve this
will not result in increased depth and durationgoal.
of flooding on tidal marsh surfaces. Changes
in water elevations and related changes in soilt could also benefit pickleweed to receive a
redox potential and biological interactions areshort, shallow, summer irrigation. Because of
known to be controlling mechanisms in marshmosquito abatement restrictions, this can be
plant pattern and dynamics. The traditionalimpossible for hunting clubs without full-time
view that salinity regimes are the controlling keepers and managers to implement. The
mechanism of marsh spatial pattern andvater manager could make these difficult
dynamics only holds true on the broadest landmanipulations, resulting in improved pick-
leweed habitat.
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Since the primary goal of the Water Managerceding “Managed Wetland Improvement
Program is to ensure appropriate water manFund” section.

agement, which would limit peaks in soil

water salinity, there is the potential for loss of Portable Pumps Program

pickleweed and shrew habitat. However,jmplementation and operation of the portable

implementation of this action will not result in drainage pumps in conjunction with the Water

additional effects to SMHM habitat (and the Manager Program would enhance and sustain

Suisun shrew) beyond those previously identin diverse assemblage of wildlife habitat

fied in the 1981 biological opinion for the throughout the Suisun Marsh. This action will

prOjeCt area. All work activities would adhere allow managers to maintain appropriate water

to the SpeCial conditions and the limitations Ofmanagement levels during critical growth peri_

SRCD’s RGP. ods, thus providing a net benefit to wetlands
and wetland-dependent wildlife of the marsh.

Joint-use Facilities Program

It is not known whether the shrew occurs inDuring periods of heavy winter and spring

diked wetlands. If it does, it would most likely rains, high tides, or high Delta outflow, pond

co-occur with the SMHM in pickleweed-domi- water elevations can rise to undesirable levels

nated habitats. for extended periods of time. The operation of
portable pumps will increase the capability of

The Suisun shrew may be affected by the crewetland managers to avoid excessively high

ation of new circulation ditches. Potential water levels, and prevent inundation of shal-

effects would be damage to, or fragmentatiodowly flooded emergent vegetation, pond mar-

of, habitat due to excavation of new ditches.gins, and upland area that provide shrew

Excavated material would not be placed onrefugia within the managed wetlands.

any sensitive habitats or on the waterside of

levees. Spoll is typically placed on the crown Critical Habitat

of an adjacent interior levee. If there are no

adjacent interior levees, the material may belhere is no designated critical habitat for the

exported by truck and placed on the crown ofSuisun shrew in the project area.

exterior levees or in low pond bottom areas to

raise elevation. Existing Environment and Cumulative

Effects

Implementation of this action will not result in

additional effects to the habitat of the SMHM Assuming that the Suisun shrew occupies the

(and the Suisun shrew) beyond those previsame habitats as the SMHM, effects on the

ously identified in the 1981 biological opinion mouse would also affect the shrew. Current

for the project area. All work activities would and ongoing (human-caused) negative effects

adhere to the special conditions and the limitato the SMHM and its habitat in Suisun Marsh

tions of SRCD’s RGP. include the following.

Suisun shrew habitat may be positively <« Habitat patches tend to be small, frag-

affected in areas where current drainage facili- mented, and isolated from one another.

ties cannot effectively remove water. Poor

drainage facilities can result in the occurrence ¢ Management wetland work activities,

of the management problems listed in the pre- such as ground manipulation like ditch-
ing, discing, and burning.
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* Mosquito abatement activities. shrew, how management activities affect the

shrew, and how to successfully combine man-

* Water quality considerations, espe-  agement for waterfowl habitat and mainte-
cially Mercury contamination. nance of shrew habitat.

» Take by domestic cats from the Lawler
Ranch subdivision and the release of
feral cats.

The immediate and long-term effects of wet-
land management activities on the SMHM and
Suisun shrew are not quantitatively known.
However, management of the diked wetlands
in Suisun Marsh has occurred for decades, and
the SMHM continues to inhabit these wet-
lands. Further studies are necessary to deter-
mine if diked wetlands are used by the shrew,
and if so, to assess the effects of diked wetland
management on the shrew and devise actions
that will provide seasonal waterfowl habitat, as
well as habitat for the shrew.

Wetland losses through such actions such as
diking, back-filling, and filling of tidal and
coastal marshes have had the greatest negative
effect on the shrew.

Conclusion and Determination

Until more is learned about habitat utilization
by the Suisun shrew, it is difficult to assess the
effects of Amendment Three actions on the
shrew. The amendment is not expected to have
substantial effects on the tidal wetlands, which
is probably the primary habitat for the shrew in
the marsh. If the shrew is a regular inhabitant
of the managed wetlands, Amendment Three
actions may have some negative effects, but
they are not expected to be substantially
greater than those already present under cur-
rent management. The RGP allows much more
habitat manipulation than is currently done in
the marsh, and any increase above current lev-
els will certainly be within the limits of the
permit. Further studies are recommended to
determine what habitats are inhabited by the
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Greater Western Mastiff Bat, Eumops perotis californicus

Status General Ecology

The greater western mastiff bat is classified ag he greater western mastiff bat is North Amer-
both a State and federal species of special conea’s largest species of bat. Forming small col-
cern. onies, both sexes remain together year-round
(Jameson and Peeters 1986). They must drop
Distribution from a height to take flight and are swift flyers
but possess poor maneuverability. Greater
Greater western mastiff bats occur from thewestern mastiff bats are active year-round,
southwestern United States, south to centrdimited only when temperatures drop below
Mexico. Their distribution in California is not about 5 °C (34 °F). Foraging takes place at
well understood, however, they are known tohigh elevations (600 to 700 m) (Jameson and
occur from San Francisco east to the Sierr&Peeters 1986) with distances from the colony
Nevada and, from there, throughout the southsometimes exceeding 24 km (14.9 mi).
ern half of the State (Hall 1981). Recently Because foraging may last up to six or seven
western mastiff bats have also been observedlaours, night roosts are rarely used. Mating
few miles from the Oregon border (Piersontakes place in the later winter and early spring
1998). Individuals appear to make local seawith one young born during the summer.
sonal movements but are otherwise mostly res-
ident throughout California (Jameson andThe species is declining, mostly due to loss of
Peeters 1988). roost sites to urban and suburban expansion,
dam development, and other activities that
Habitat affect cliff habitat. Most known building colo-
nies in the Los Angeles basin have been
The greater western mastiff bat is an uncom+emoved by pest control operations. Other
mon species with a distribution likely depen- potential threats include recreational climbing
dent on significant rock features. A variety of at roost sites and grazing and/or pesticide use
habitats may be occupied, from desert scrub tin foraging areas.
the ponderosa pine belt. Greater western mas-
tiff bats tend to roost in arid regions high General threats to greater western mastiff bats
above the ground, primarily in the crevices ofinclude activities that affect cliff faces and
vertical cliffs (usually granite or consolidated rock outcrops, and pest control operations or
sandstone) and in broken terrain with expose@ther disturbances where the animals occur in
rock faces. They may also occur occasionallyor around buildings.
in high buildings, tree canopies and tunnels.
Roost sites may change from season to season. Occurrence in the Project Area

Foraging mostly occurs in broad open areadhe occurrence of greater western mastiff bats
including dry desert washes, flood plains,in the project area is not well understood. Cliff
chaparral, oak woodland, open ponderosa pinkabitat is not available, however several stands
forest, giant sequoia and red fir forest, andof tall trees are present which may provide
grassland (Pierson 1998). roost sites in some years. Because the project
area lies within an extensive marsh where
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insect concentration and abundance may be ¢ Update Management Plans.

high, roosting bats would probably also use the

area to forage. In addition, bats breeding else- ¢ Joint-use Facilities Program.

where in the vicinity may visit the project area

to forage. Those individuals making small Though the project area contains potentially

migratory movements from outside the regionsuitable breeding and foraging habitat for

could also potentially use the marsh for tempo-greater western mastiff bats, proposed actions

rary foraging and roosting. are not expected to alter foraging efficiencies
or roosting habitat and, therefore, are not

Project Impacts expected to affect the bats.

The following actions included in Amendment Critical Habitat
Three are not expected to affect greater west-
ern mastiff bats. There is no designated critical habitat for
greater western mastiff bat in the project area.
» Salinity standards consistent with the
1995 Water Quality Control Plan. Existing Environment and Cumulative
Effects
» Converting S-35 and S-97 to monitor-
ing stations. Because the distribution of roosting or forag-
ing greater western mastiff bats in Suisun
» Operation and maintenance of Existing Marsh is not well known, cumulative effects
Facilities. are difficult to estimate. Current on-going
potential (human-caused) negative effects to
» Establishing criteria for September greater western mastiff bats and their habitats
SMSCG operations. in Suisun Marsh could include but may not be
limited to the following.
» Morrow Island and Lower Joice Island

fish screens. » Degradation or loss of possible roost
sites.
* Roaring River Distribution System
turnout repair. » Direct human disturbance.
* Water Manager Program. » Pesticide exposure through the food
web.

* Portable Pumps Program.
Conclusion and Determination
* Drought Response Fund.
Amendment Three actions are not expected to
* Managed Wetlands Improvement negatively affect greater western mastiff bats.
Fund.

e 75/25 Cost-share Program.

* 50/50 Cost-share Program.
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Small-footed Myotis Bat, Myotis ciliolabrum melanorhinus

Status approximately November to March (Zeiner

1990). They may, however, awaken periodi-

The small-footed myotis is classified as a fed-cally during hibernation and move about in the
eral species of special concern. roost.

Distribution General threats to small-footed myotis include
mine closures, recreational caving, some forest
Four subspecies of small-footed myotis aremanagement practices, activities that affect
recognized in the United States, one of whichgliff faces and rock outcrops, and pest control
M. c. melanorhinusoccurs in California (Hall operations or other disturbances where the ani-
1981). Small-footed myotis are found on bothmals occur in or around structures.
sides of the Sierra Nevada below about 2,700
meters, with the exception of the coastal red- Occurrence in the Project Area
woods (Jameson and Peeters 1988).
The presence of small-footed myotis in the
Habitat project area is not well understood, however,
because some breeding habitat is present there
Small-footed myotis occur in deserts, chaparand elsewhere in the vicinity, small-footed
ral, riparian zones, and western coniferous formyotis may inhabit the area during parts of the
est, most commonly above the pinon-juniperyear. Roosting individuals would also be
zone. Roosting occurs singly or in small expected to forage in the project area due to
groups. Habitats include caves, mines, buildthe relatively high insect abundance normally
ings, cliff and rock crevices, and sometimesassociated with marshes. Additionally, during
the undersides of tree bark and bridges. Foragall migratory movements small-footed myotis
ing mostly takes place over water and infrom elsewhere in the State might pass through
wooded areas. the marsh during which time they may forage
and roost in the project area.
General Ecology
Project Impacts
Activity peaks about 30 minutes after emer-
gence immediately following sunset and againThe following actions included in Amendment
two to three hours later. Small-footed myotisThree are not expected to affect small-footed
feed on a variety of small flying insects, myotis.
including moths, flies, and beetles. Requiring
more water than most other bats, they can be + Salinity standards consistent with the
found drinking shortly after emergence. 1995 Water Quality Control Plan.

Copulation takes place in the fall. Females < Converting S-35 and S-97 to monitor-
form small maternity colonies and bear a sin- ing stations.

gle young sometime in May or June. The

young are usually able to fly by mid August * Operation and maintenance of Existing
(Zeiner 1990). Small-footed myotis have a Facilities.

high cold tolerance but do hibernate from
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» Establishing criteria for September tis and their habitats in Suisun Marsh could
SMSCG operations. include but may not be limited to the follow-

ing.

* Morrow Island and Lower Joice Island
fish screens.

* Roaring River Distribution System
turnout repair.

* Water Manager Program.
* Portable Pumps Program.

* Drought Response Fund.

Degradation or loss of possible roost
sites.

Direct human disturbance.

Pesticide exposure through the food
web.

Conclusion and Determination

Amendment Three actions are not expected to
* Managed Wetlands Improvement negatively affect small-footed myotis.

Fund.
e 75/25 Cost-share Program.
* 50/50 Cost-share Program.
» Update Management Plans.
» Joint-use Facilities Program.

Though the project area contains potentially
suitable breeding and foraging habitat for
small-footed myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to
affect the bats.

Critical Habitat

There is no designated critical habitat for the
small-footed myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of roosting or forag-
ing small-footed myotis in Suisun Marsh is not
well known, cumulative effects are difficult to

estimate. Current on-going potential (human-
caused) negative effects to small-footed myo-
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Long-eared Myotis Bat, Myotis evotis

Status General threats to long-eared myotis include
mine closures, recreational caving, some forest
The long-eared myotis is classified as a federainanagement practices, activities that affects

species of special concern. cliff faces and rock outcrops, and pest control
operations or other disturbances where the ani-
Distribution mals occur in or around structures.
Long-eared myotis are widespread in Califor- Occurrence in the Project Area

nia with the exception of the southeastern

desert and Central Valley (WBWG 1998). TheThe presence of long-eared myotis in the

species is, however, believed to be uncommomproject area is not well understood, however,

throughout most of its range (Zeiner 1990) andbecause some breeding habitat is present there

seldom occurs in large numbers (Jameson anand elsewhere in the vicinity, long-eared myo-

Peeters 1986). tis may inhabit the area during parts of the
year. Roosting individuals would also be

Habitat expected to forage in the project area due to

the relatively high insect abundances normally

Long-eared myotis are usually associated wittassociated with marshes. Additionally, during

coniferous forest, but also occur in semiaridfall migratory movements long-eared myotis

shrubland, sage, chaparral, and agriculturalirom elsewhere in the State might pass through

areas. Roosting occurs under exfoliated tre¢he marsh during which time they may forage

bark, within hollow trees, caves, mines, cliff and roost in the project area.

crevices, rock outcrops and sometimes in

buildings and under bridges (WBWG 1998). Project Impacts

Foraging habitat includes open and wooded

areas. The following actions included in Amendment
Three are not expected to affect long-eared

General Ecology myotis.

Long-eared myotis are distinguished from the + Salinity standards consistent with the
fringed myotis Myotis thysanodgsby their 1995 Water Quality Control Plan.
long glossy black ears, and lack of distinct uro-

patagial fringe. Emergence usually occurs well « Converting S-35 and S-97 to monitor-

after dark. Long-eared myotis are low flyers ing stations.

gleaning insects from tree foliage, rocks and

off the ground. * Operation and maintenance of Existing
Facilities.

Long-eared myotis are not believed to form
maternity colonies (Jameson and Peeters

Establishing criteria for September

1986). A single young is born usually in June. SMSCG operations.
Hibernation in the winter is presumed
(WBWG 1998). * Morrow Island and Lower Joice Island

fish screens.
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* Roaring River Distribution System
turnout repair.

* Water Manager Program.

* Portable Pumps Program.

Direct human disturbance.

Pesticide exposure through the food
web.

Conclusion and Determination

* Drought Response Fund. Amendment Three actions are not expected to
negatively affect long-eared myotis.

* Managed Wetlands Improvement
Fund.

e 75/25 Cost-share Program.
* 50/50 Cost-share Program.
» Update Management Plans.
» Joint-use Facilities Program.

Though the project area contains potentially
suitable breeding and foraging habitat for
long-eared myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to
affect the bats.

Critical Habitat

There is no designated critical habitat for the
long-eared myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of roosting or forag-
ing long-eared myotis in Suisun Marsh is not
well known, cumulative effects are difficult to

estimate. Current on-going potential (human-
caused) negative effects to long-eared myotis
and their habitats in Suisun Marsh could
include but may not be limited to the follow-

ing.

» Degradation or loss of possible roost
sites.
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Fringed Myotis Bat, Myotis thysanodes

Status Roosting fringed myotis are easily disturbed.
General threats to the species include mine
The fringed myotis is classified as a federalclosures, recreational caving, some forest man-

species of special concern. agement practices, activities that affects cliff
faces and rock outcrops, and pest control oper-
Distribution ations or other disturbances where the animals

occur in or around structures.
Fringed myotis occur throughout California
except for the Central Valley and Colorado and Occurrence in the Project Area
Mojave deserts (Zeiner 1990).
The presence of fringed myotis in the project
Habitat area is not well understood, however, because
some breeding habitat is present there and
Habitats most commonly include oak and juni-elsewhere in the vicinity, fringed myotis may
per woodlands, but also hot desert scrublandnhabit the area during parts of the year. Roost-
grassland, xeric woodland, sage-grass stepp@g individuals would also be expected to for-
mesic old growth forest, and multi-age subal-age in the project area due to the relatively
pine coniferous and mixed-deciduous foreshigh insect abundances normally associated
(WBWG 1998). with marshes. Additionally, during fall migra-
tory movements fringed myotis from else-
Maternity and night roosting habitat includeswhere in the State might pass through the
caves, buildings, underground mines, rockmarsh during which time they may forage and
crevices and cliff faces, bridges and treesroost in the project area.
including giant sequoias (WBWG 1998).
Hibernating colonies have only been observed Project Impacts
in buildings and underground mines.
The following actions included in Amendment
General Ecology Three are not expected to affect fringed myo-
tis.
Fringed myotis occur in colonies numbering
from approximately 10 to 2,000 individuals. » Salinity standards consistent with the
Copulation takes place in the fall with delayed 1995 Water Quality Control Plan.
ovulation, implantation, and fertilization
occurring in early spring. Gestation is 55 days. ¢ Converting S-35 and S-97 to monitor-
One young is born in late June to early July ing stations.
(Jameson and Peeters 1986). The young are
capable of flight at 16 days of age and are fully Operation and maintenance of Existing
volant by 20 days (WBWG 1998). Prey Facilities.
includes beetles, moths, spiders, crickets, har-
vestmen, and a variety of hemipterans < Establishing criteria for September
(WBWG 1998). Extensive migration is not SMSCG operations.
believed to occur.
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* Morrow Island and Lower Joice Island
fish screens.

* Roaring River Distribution System
turnout repair.

* Water Manager Program.
* Portable Pumps Program.
* Drought Response Fund.

* Managed Wetlands Improvement
Fund.

e 75/25 Cost-share Program.
* 50/50 Cost-share Program.
» Update Management Plans.

» Joint-use Facilities Program.

» Degradation or loss of possible roost
sites.

* Direct human disturbance.

» Pesticide exposure through the food
web.

Conclusion and Determination

Amendment Three actions are not expected to
negatively affect fringed myotis.

Though the project area contains potentially

suitable breeding and foraging habitat for

fringed myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to

affect the bats.

Critical Habitat

There is no designated critical habitat for the

fringed myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of roosting or forag-
ing fringed myotis in Suisun Marsh is not well
known, cumulative effects are difficult to esti-

mate. Current on-going potential (human-
caused) negative effects to fringed myotis and

their habitats in Suisun Marsh could include

but may not be limited to the following.
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Long-legged Myotis Bat,Myotis volans

Status Occurrence in the Project Area

The long-legged myotis is classified as a fed-The presence of long-legged myotis in the

eral species of special concern. project area is not well understood, however,
because some breeding habitat is present there
Distribution and elsewhere in the vicinity, long-legged

myotis may inhabit the area during parts of the
Long-legged myotis are distributed throughoutyear. Roosting individuals would also be
California except for the Central Valley and expected to forage in the project area due to
Colorado and Mojave deserts. Most, howeverthe relatively high insect abundances normally
occur above approximately 1,200 metersassociated with marshes. Additionally, during

(4,000 feet) (Zeiner 1990). fall migratory movements long-legged myotis
from elsewhere in the State might pass through
Habitat the marsh during which time they may forage

and roost in the project area.
Long-legged myotis are most commonly found
in coniferous forests, but may also occur sea- Project Impacts
sonally in riparian zones and deserts (WBWG
1998). Roost sites are typically located inThe following actions included in Amendment
abandoned buildings, cliff crevices and in treeThree are not expected to affect long-legged
hollows and under exfoliating bark. Hibernac- myotis.
ula include caves and mines.

» Salinity standards consistent with the
General Ecology 1995 Water Quality Control Plan.

Long-legged myotis emerge early before dark, < Converting S-35 and S-97 to monitor-
probably to forage on early-flying nocturnal ing stations.
insects (Jameson and Peeters 1986). They
become most active three to four hours after « Operation and maintenance of Existing
sunset and remain active throughout the night. Facilities.
Flight is rapid and direct. Feeding occurs in
and around tree canopies and includes moths ¢ Establishing criteria for September
and other soft bodied insects (WBWG 1998). SMSCG operations.
Copulation occurs in autumn with one young
born between approximately May and August. « Morrow Island and Lower Joice Island
fish screens.
General threats to the species include mine
closures, recreational caving, some forestman- < Roaring River Distribution System
agement practices, activities that affects cliff turnout repair.
faces and rock outcrops, and pest control oper-
ations or other disturbances where the animals e« Water Manager Program.
occur in or around structures.
* Portable Pumps Program.
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* Drought Response Fund.

* Managed Wetlands Improvement
Fund.

e 75/25 Cost-share Program.
» 50/50 Cost-share Program.
» Update Management Plans.

» Joint-use Facilities Program.

Conclusion and Determination

Amendment Three actions are not expected to
negatively affect long-legged myotis.

Though the project area contains potentially

suitable breeding and foraging habitat for

long-legged myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to

affect the bats.

Critical Habitat

There is no designated critical habitat for the

long-legged myotis bat in the project area.

Existing Environment and Cumulative

Effects

Because the distribution of roosting or forag-
ing long-legged myotis in Suisun Marsh is not
well known, cumulative effects are difficult to

estimate. Current on-going potential (human-
caused) negative effects to long-legged myotis

and their habitats in Suisun Marsh could
include but may not be limited to the follow-

ing.

» Degradation or loss of possible roost

sites.

+ Direct human disturbance.

» Pesticide exposure through the food

web.
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Yuma Myotis Bat, Myotis yumanensis

Status between members of the species where their
ranges overlap in the mid- to northwestern,
The Yuma myotis is classified both as a federahortheastern, and eastern parts of California.
and State species of special concern.
General threats include mine closures, recre-
Distribution ational caving, some forest management prac-
tices, activities that affects cliff faces and rock
Six subspecies of Yuma myaotis are recognizedoutcrops, and pest control operations or other
Four of thesel{l. y. saturatusM. y. oxalis M.  disturbances where the animals occur in or
y. sociabilis M. y. yumanens)soccur in Cali- around structures.
fornia (Hall 1981). Yuma myotis occur
throughout California except in the Mojave Occurrence in the Project Area
and Colorado deserts of southeastern Califor-
nia. They occupy a variety of habitats belowThe presence of Yuma myotis in the project
about 3,300 meters (11,000 feet) but are rararea is not well understood, however, because
above approximately 2,560 meters (8,000 feetsome breeding habitat is present there and
(Zeiner 1990). elsewhere in the vicinity, Yuma myotis may
occur during parts of the year. Roosting indi-
Habitat viduals are also expected to forage in the
project area due to the relatively high insect
Yuma myotis inhabit riparian zones, arid scru-abundance normally associated with marshes.
blands, deserts, and open forests and woodAdditionally, during fall migratory move-
lands. Roosts may occur in buildings, minesments, Yuma myotis from elsewhere in the

caves or crevices (Zeiner 1990). State probably pass through the marsh during
which time they may forage and roost in the
General Ecology project area.
Yuma myotis emerge shortly after sunset and Project Impacts

feed mostly on aquatic emergent insects.

Hibernation occurs in some portions of theThe following actions included in Amendment
species range where short migrations may bé&hree are not expected to affect Yuma myotis.
made from higher elevations to preferred

hibernacula. Large maternity colonies of sev- ¢ Salinity standards consistent with the
eral thousand may form in buildings, caves, 1995 Water Quality Control Plan.
mines and bridges. Mating occurs in the fall

with one young born between approximately ¢ Converting S-35 and S-97 to monitor-
late May to mid-June. Yuma myotis may roost ing stations.

with other species including pallid and Mexi-

can freetailed bats. Individuals are known to ¢ Operation and maintenance of Existing

have lived as long as 8.8 years (Zeiner 1990). Facilities.
Yuma myotis strongly resemble the little Criteria for September SMSCG
brown myotis and hybridization may occur Operations.
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Morrow Island and Lower Joice » Degradation or loss of possible roost
Island fish screens. sites.
Roaring River Distribution System » Direct human disturbance.

turnout repair.
» Pesticide exposure through the food

* Water Manager Program. web.
* Portable Pumps Program. Conclusion and Determination
* Drought Response Fund. Amendment Three actions are not expected to

negatively affect Yuma myotis.
* Managed Wetlands Improvement
Fund.

75/25 Cost-share Program.
50/50 Cost-share Program.
» Update Management Plans.
» Joint-use Facilities Program.

Though the project area contains potentially
suitable breeding and foraging habitat for
long-legged myotis, proposed actions are not
expected to alter foraging efficiencies or roost-
ing habitat and, therefore, are not expected to
affect the bats.

Critical Habitat

There is no designated critical habitat for the
Yuma myotis bat in the project area.

Existing Environment and Cumulative
Effects

Because the distribution of Yuma myotis in
Suisun Marsh is not well known, cumulative
effects are difficult to estimate. Current on-
going potential (human-caused) negative
impacts to Yuma myotis and their habitat in
Suisun Marsh could include but may not be
limited to the following.
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Townsend's Big-eared BatCorynorhinus townsendii

Status and bridges. Maternity colonies have been
observed in mines and attics.
The Townsend's big-eared bat is classified
both as a federal and State species of specifddeak activity occurs in the late evening.
concern. Thought to be a moth specialist, Townsend's
big-eared bats forage along habitat edges
Distribution gleaning insects from shrubs and trees. Hiber-
nation occurs from approximately October to
Townsend's big-eared bats are known to occufpril. Males are solitary in the spring during
along the Pacific Coast from British Columbia which time the females form maternity colo-
throughout California and south to Mexico nies. Reproduction occurs before hibernation
(Hall 1981), however, their distribution in Cal- with one offspring born sometime in May or
ifornia is poorly understood (Zeiner 1990; June. The young can fly by three weeks of age
Pierson 1998). and are weaned at about six weeks.

Habitat Though distributed throughout California, the

numbers of Townsend's big-eared bats are
Townsend's big-eared bats mostly inhabitbelieved to be declining rapidly due to human
mesic areas but will use other habitat typedisturbance and loss of suitable roosting habi-
with the exceptions of those in subalpine andat (Zeiner 1990; Pierson 1998). Overall
alpine regions. Elevations of occurrence rangalecline has been estimated at about 55% (Pier-
from sea level to approximately 3,300 metersson 1998). Townsend's big-eared bats demon-
Habitats include coniferous and mixed mesostrate strong site fidelity if undisturbed but
phytic forests, deserts, native prairie, riparianbecause of their extreme sensitivity to distur-
and coastal zones and agricultural areabance, many of the nursery colonies in Califor-
(WBGB 1998). nia' limestone caves and mines have been

severely reduced in number or extirpated.

General Ecology

General threats to the species include mine
In California, two subspecie€£( t. townsendii closures, recreational caving, some forest man-
andC. t. pallescensare recognized (Handley agement practices, activities that affect cliff
1959). Extensive zones of integration betweeraces and rock outcrops, and pest control oper-
these have been observed west of approxiations or other disturbances where the animals
mately 118° west longitude where distinguish-occur in or around structures.
ing the two subspecies is difficult (Pierson
1998). Residency in California is year-round. Occurrence in the Project Area
(Hall 1981).

The occurrence of Townsend's big-eared bats
Townsend's big-eared bats are semi-coloniain the project area is not well understood, how-
forming maternity colonies but sometimesever, because some breeding habitat is present
hibernating singly. Roosting occurs in cavesthere and elsewhere in the vicinity, Townsend's
and cave-like structures such as tunnels, mindsig-eared bats could potentially inhabit the

area. Roosting individuals would also be
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expected to forage in the project area due t@hough the project area contains potentially
the relatively high insect abundances normallysuitable breeding and foraging habitat for

associated with marshes. Townsend's big-eared bats, proposed actions
are not expected to alter foraging efficiencies
Project Impacts or roosting habitat and, therefore, are not

expected to affect the bats.
The following actions included in Amendment
Three are not expected to affect Townsend’s Critical Habitat
big-eared bat.
There is no designated critical habitat for the
» Salinity standards consistent with the Townsend's big-eared bat in the project area.
1995 Water Quality Control Plan.
Existing Environment and Cumulative
» Converting S-35 and S-97 to monitor- Effects
ing stations.
Because the distribution of roosting or forag-
» Operation and maintenance of Existing ing Townsend's big-eared bats in Suisun Marsh
Facilities. is not well known, cumulative effects are diffi-
cult to estimate. Current on-going potential
o Criteria for September SMSCG Opera- (human-caused) negative  impacts to
tions. Townsend's big-eared bat and their habitat in
Suisun Marsh could include but may not be
* Morrow Island and Lower Joice Island limited to the following.
fish screens.
» Degradation or loss of possible roost
* Roaring River Distribution System sites.
turnout repair.
» Direct human disturbance.
* Water Manager Program.
» Pesticide exposure through the food

* Portable Pumps Program. chain.

* Drought Response Fund. Conclusion and Determination

* Managed Wetlands Improvement Amendment Three actions are not expected to
Fund. negatively affect Townsend’s big-eared bat.

75/25 Cost-share Program.
50/50 Cost-share Program.
* Update Management Plans.

» Joint-use Facilities Program.
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Chapter 6
BIRDS
Tricolored Blackbird, Agelaius tricolor
Status Joaquin Valley south to Kern County and sepa-

rately in southern Sacramento County (Bowen
The tricolored blackbird population has and others 1992; Hamilton and others 1995;
declined since at least the 1930s, mostly due t€ook and Hamilton forthcoming). An itinerant
habitat loss (Neff 1937; DeHaven and otherseffort following this occurs in other portions of
1975; Bowen and others 1992; Hamilton andhe Sacramento Valley, including primarily
others 1995, 1997; Cook and Hamilton forth-Glenn and Colusa counties (Hamilton 1998).
coming). Thought to be nearing extinction in A large portion of the population is believed to
the early 1990s, the species became a candoverwinter in the Sacramento-San Joaquin
date for listing under the California Endan- Delta (DeHaven and others 1975) (Cook, per-
gered Species Act and a proposed candidateonal observation; Hamilton and Palaroni, per-
under the federal Endangered Species Acisonal communications, see “Notes”).
Extensive surveys during the 1992 breeding
season, however, demonstrated a larger popu- Habitat
lation than was thought (Bowen and others
1992), prompting withdrawal of listing efforts. Traditional nesting habitat consists of inun-
Data from ongoing population monitoring dated dense cattailyphaspp.) and hardstem
since that time indicates that the species’ popubulrush Scirpus acutus(Neff 1937). In recent
lation continues to decline. The tricoloredyears, the occurrence of colonies in upland
blackbird is presently classified as a Californiahabitats has increased substantially, probably
State Species of Special Concern and a federad response to loss of more traditional sites.
Migratory Non Game Bird of Management Most upland nesting habitat consists of agri-
Concern. cultural grain fields in the San Joaquin Valley

and thickets of Himalaya blackbernR@bus

Distribution procerug in the northern San Joaquin Valley

and Sacramento Valley (Bowen and others
The tricolored blackbird is a California 1992; Hamilton and others 1995; Cook and
endemic. Small colonies have historically beerHamilton forthcoming). Other upland nesting
observed in northern Baja California andhabitats include patches of thistl€ifsium
southern Oregon (Neff 1937), however, nonespp.) and stinging nettldJgtica dioica) (Neff
have been observed recently in Baja and onl\L937; Beedy 1991; Bowen and others 1992,
occasionally are small colonies observed irHamilton and others 1995). Foraging mostly
southern Oregon (Hamilton and others 1995pccurs in upland habitats, especially in dry
Hamilton 1998). Most breeding occurs in Cali- grassland and pastures. Heavily grazed fields
fornia’s Central Valley from April through July are usually not suitable foraging habitat for tri-
(Neff 1937; DeHaven 1975; Bowen and otherscolored blackbirds (Bowen and others 1992;
1992; Hamilton and others 1995). A first Hamilton and others 1995). Winter foraging
breeding effort occurs primarily in the San habitat consists of upland grassy areas and
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shallow wetlands. Winter roosting habitat con-trated food resources within a manageable
sists mostly of dense deep water marshes anmtbmmuting distance from the colony. The size
nearby trees. of the foraging arena, therefore, varies with
colony size and insect abundance. Foraging
Habitat occurring within Suisun Marsh that arenas of successful colonies may range in size
may be used by breeding and roosting tricolfrom a radius of two to three miles to as many
ored blackbirds mostly includes the dense catas eight miles (Bowen and others 1992; Hamil-
tail and bulrush marshes found throughout théon and others 1995; Cook and Hamilton forth-
marsh. Foraging habitat consists primarily ofcoming).
the grassy and herbaceous uplands in the area.
Significant causes of nestling mortality include
General Ecology predation and starvation (Bowen and others
1992; Hamilton and others 1995; Cook and
Tricolored blackbirds resemble redwing black-Hamilton forthcoming). Predation may be
birds (Agelaius phoenicelisn appearance but almost complete in some marsh nesting colo-
display very different breeding behaviors.nies where the young are taken largely by her-
Whereas the redwing blackbird is strongly ter-ons. In contrast, the heavy armoring of the
ritorial during the breeding season, the tricol-Himalaya blackberry protects nesting tricol-
ored blackbird is intensely colonial (Neff ored blackbirds from larger avian and mamma-
1937; DeHaven 1975). Habitat selection islian predators. Mean reproductive success
most likely primarily a function of insect den- rates among colonies in Himalaya blackberry
sities. Colonies, therefore, may occur regularlyhave been the highest observed in recent years.
in some locations but sporadically in others.Juvenile and annual adult survivorship is
Breeding tends to be highly synchronizedunknown.
within colonies where active nest densities
may reach three or more per square meter. The Occurrence in the Project Area
breeding cycle of tricolored blackbirds is rapid
and may be completed in as little as 40 daysBreeding tricolored blackbirds have not been
Clutch size is typically three or four eggs. observed in the Suisun Marsh or nearby Delta
Eggs are laid asynchronously and hatchareas, however, the region has also not been
approximately one day apart following anwell surveyed. Tricolored blackbirds are
incubation period of 13 days (Bowen and oth-observed in nearby areas of the Delta as early
ers 1992). The young fledge at about ten daysas July and may be fall breeders in some years.
of age. Colonies range in size from less thanThe project area has the potential, therefore, to
one hundred to tens of thousands of breedingupport breeding tricolored blackbirds.
adults (DeHaven 1975; Bowen and others
1992; Hamilton and others 1995; Cook andTricolored blackbirds overwinter in the Sacra-
Hamilton forthcoming). mento-San Joaquin Delta, including the Suisun
Marsh (DeHaven and others 1975) (Cook, per-
During the nonbreeding season, tricoloredsonal observation; Hamilton and Palaroni, per-
blackbirds forage on insects, grains, and seedsonal communications, see “Notes”). Large
When provisioning offspring, however, adults numbers observed there indicate the region
forage almost entirely on insects. Large num-inay be especially important for overwintering
bers of grasshoppers may be taken in lateadults and juveniles. Surveys are needed to
spring and summer months. Because tricoloretletter determine the distribution of tricolored
blackbirds are colonial, they require concen-blackbirds in Suisun Marsh.
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Project Impacts birds by inundating nests, or, conversely, by
increasing predation by land-based mammals
The following Amendment Three Actions are following dewatering of nest substrates. How-
not expected to affect the tricolored blackbird. ever, there should be little or no effect to tricol-
ored blackbirds provided they are not present
* Making salinity standards consistent  during project activities.
with the 1995 Water Quality Control
Plan. Large-scale burning and discing during winter
months could also reduce the foraging effi-
» Converting S-35 and S-97 to monitor- ciency of juvenile and adult tricolored black-
ing stations. birds. Smaller scale operations should have
little or no effect on tricolored blackbirds.
* Operation and maintenance of Existing
Facilities. Managed Wetlands Improvement Fund

75/25 Cost-share ProgramThis program
will replace or improve drainage facilities and
allow for better control of hydroperiod and
leaching cycles. Construction activities occur-
ring in or adjacent to active breeding colonies
could cause nest failure and colony abandon-
ment. Water level changes could affect tricol-
ored blackbirds by inundating nests, or,
conversely, by increasing predation by land-
based mammals following dewatering of nest
substrates. However, there should be little or
no effect to tricolored blackbirds provided they
are not present during project activities.

» Establishing criteria for September
SMSCG Operations.

» Morrow Island and Lower Joice Island
fish screens (provided active colonies
are not located at the sites during
installation).

* Roaring River Distribution System
turnout repair (provided active colonies
are not located at the site during
repairs).

* Water Manager Program. 50/50 Cost-share ProgramThis program

will facilitate the construction of water deliver
systems such as ditches in the managed wet-
lands. Construction activities occurring in or
adjacent to active breeding colonies would
cause nest failure and colony abandonment.
However, there should be little or no effect to

Drc.)ught_Response Fun_d tricolored blackbirds provided they are not
This action would prOVIde funds for manage'present during project activities.

ment activities such as discing, creation of V-
ditches, and operation of portable pumpsypdating Management Plans

Ag_thltleftsucE as d(_:lltc?mglandd (g'lsc'l?g. :jn o: This action will fund efforts to write new man-
adjacent o a breeding tricolored biackbird co ‘agement plans for private ownerships in the

ony could cause nesting failure and colony

. ~ " “marsh. While this action in itself will not cause
abandonment. Large-scale burning and d'sc'ngmpacts, activities recommended in the plans

could reduce the food base and foraging effi- o o o
ciency of breeding tricolored blackbirds. Watermay result in increased activities like ditching,

. discing, and leach cycles. Decreases in soil
level changes could affect tricolored black- g y

* Portable Pumps Program.

The following Amendment Three Actions
could affect the tricolored blackbird.
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water salinity should have no affect on tricol- Critical Habitat

ored blackbirds. Construction activities occur-

ring in or adjacent to active breeding coloniesThere is no designated critical habitat for the
could cause nesting failure and colony abantricolored blackbird in the project area.
donment. Water level changes could affect tri-

colored blackbirds by inundating nests, or, Existing Environment and Cumulative
conversely, by increasing predation by land- Effects

based mammals following dewatering of nest

substrates. However, there should be little oBecause the presence of nesting tricolored
no effect to tricolored blackbirds provided they blackbirds in Suisun Marsh is uncertain, as is

are not present during project activities. the distribution of the wintering population,
cumulative effects are difficult to estimate.
Joint-use Facilities Program Large-scale winter habitat changes would have

This action incorporates many of the abovethe potential to significantly affect the species
mentioned management activities and facilitie€ither positively or negatively. Current on-

construction into a plan for the joint-use of 90ing (human-caused) negative impacts to the
facilities by neighboring property owners. tricolored blackbird and its habitat in Suisun

Construction activities occurring in or adjacentMarsh include, but are not limited to, the fol-

to a breeding colony could affect tricolored lowing the following.

blackbirds directly by causing nesting failure

or colony abandonment. Large scale discing ¢ Possible direct human disturbance,

could also affect tricolored blackbirds during including removal of vegetative nest
the nesting season by reducing prey availabil- substrate and water level changes that
ity. Water level changes could affect tricolored inundate breeding colonies or increase
blackbirds by inundating nests, or, conversely, predation.

by increasing predation by land-based mam- _ _
mals following dewatering of nest substrates. * Temporary loss of foraging habitat to

However, there should be little or no effect to discing or burning. Because tricolored
tricolored blackbirds provided they are not blackbirds occur in the Suisun Marsh
present during project activities. during fall and winter months, such
operations at that time may have some,
Because tricolored blackbirds are colonial, the but probably not significant, impacts to
potential for impacts can be high. Impacts to the species unless they involved sub-
tricolored blackbirds would include the direct stantial and important foraging areas.
disturbance of nesting colonies and/or associ-
ated foraging habitat. Activities, whereby peo- Conclusion and Determination

ple or machinery approach active colonies,

may also increase access by predators possibBecause most of the population probably win-
causing abandonment. Plowing, discing, pestiters in the Sacramento-San Joaquin Delta,
cide applications, or other activities thatincluding Suisun Marsh, wide-scale removal
reduce insect availability within the foraging Of foraging habitat could affect overwinter sur-

arena, could reduce foraging efﬁciency ofViVOI’Ship. Because most management activi-
breeding birds. ties would occur during spring and summer

months, there may be little or no impacts to tri-
colored blackbirds provided breeding does not
occur in Suisun Marsh. Should breeding occur
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in Suisun Marsh, management activities that
would directly affect reproductive success
should be postponed until offspring are fully
fledged. Surveys for sensitive species, includ-
ing tricolored blackbird would be conducted
prior to SMPA-funded work activities being

conducted.

Chapter 6: Birds
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Western Burrowing Owl, Athene cunicularia hypugea

Status ored on the head, back, and upper parts of the
wings and white-to-cream with barring on the
The western burrowing owlAthene cunicu- breast and belly. Unlike most owls, the male is
laria hypugea is classified as a State and fed-slightly larger than the female and the females
eral Species of Concern. are usually darker than the males.

Distribution Burrowing owls tend to be opportunistic feed-
ers. Large arthropods, mainly beetles and
The western burrowing owl is found in west- grasshoppers, comprise a large portion of their
ern North America from Canada to Mexico, diet. Small mammals, especially mice, rats,
and east from Texas to Louisiana. In certaingophers, and ground squirrels, are also impor-
areas of its range, it is migratory; this includestant food items. Other prey animals include
the northern areas of the Great Plains andeptiles and amphibians, scorpions, young cot-
Great Basin. Although the burrowing owls in tontail rabbits, bats, and birds, such as spar-
northern California are thought to migrate,rows and horned larks. Consumption of insects
owls within central and southern California areincreases during the breeding season. The bur-

predominantly nonmigratory. rowing owl hovers while hunting, similar to an
American kestrel Kalco sparveriuy After
Habitat catching its prey, it returns to a perch on a

fence post or the ground. Burrowing owls are
Burrowing owls are found in open, dry grass-primarily crepuscular (active at dusk and
lands, agricultural and range lands, and desedawn), but will hunt throughout a 24-hour
habitats often associated with burrowing ani-period.
mals. They can also inhabit grass, forb, and
shrub stages of pinyon and ponderosa pinés their name suggests, burrowing owls nest
habitats. They can be found at elevations rangin burrows in the ground, often in old ground
ing from 200 feet below sea level to 9,000 feet.squirrel burrows or badger dens. They can dig
In California, the highest elevation where thistheir own burrows, but prefer deserted excava-
species is found is 5,300 feet in Lassertions of other animals. They are also known to
County. The owl commonly perches on fenceuse artificial burrows.
posts or on top of mounds outside its burrow.
These owls can be found at the margins of air-Their nesting season begins in late March or
ports and golf courses and in vacant urban lotsApril. The owls often line their nest with an
They are active day and night, but are usuallyassortment of dry materials. Six to eleven eggs

less active in the peak of the day. are laid; the average number of eggs is seven
to nine. Incubation lasts 28 to 30 days and is
General Ecology performed by the female only. The male cares

for the young while still in the nest. At 14 days
The western burrowing owl is a small ground- of age, the young may be seen roosting at the
dwelling owl with a round head that lacks the entrance to the burrow, waiting for the adults
tufts of feathers which are often referred to aso return with food. The young leave the nest
ear tufts. It has white eyebrows, yellow eyes,at about 44 days and begin chasing living
and long stilt-like legs. The owl is sandy col- insects when they are 49 to 56 days old.
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Occurrence in the Project Area holes, the actions included in the proposed 50/
50 Cost-share Program are not expected to
In the Suisun Marsh, burrowing owls have affect this species. It is possible that burrowing
been sighted in upland areas near Collinsvillepwls could be displaced during levee coring
and in the upland area at Rush Ranch. If buractivities, but unlikely. In the Suisun Marsh the
rowing owls populations exist in the Suisunburrowing mammals primarily responsible for
Marsh, it is likely that they occur near upland levee damage are muskra@ndatra zibetlepn
areas around the margins of the marsh wherand beaversGastor canadensjsThe burrows
ground squirrels and associated burrows magpf these aquatic species would not be suitable
occur. for burrowing owls, thus these activities would
not affect them. Ground squirrebpermophius
Project Impacts beecheyl burrows are associated with upland
areas on the periphery of the marsh and thus
The following Amendment Three actions areare only a small contributor to the levee dam-
not expected to affect the western burrowingage within the managed wetlands. Ground
owl. squirrel burrows would be repaired promptly
to prevent levee instability, thus leaving little
* Making salinity Standards consistent opportunity for burrowing owls to become
with the 1995 and 1998 Water Quality established.
Control Plan.
Existing Facilities Operation and Mainte-
» Converting S-35 and S-97 to monitor- nance
ing stations. The operation of the SMSCG, the Lower Joice

o o Island fish screen, the Cygnus Unit, Goodyear
* Establishing criteria for September  gjough Outfall, and the Roaring River Distri-

SMSCG operations. bution System turnout repairs are not antici-
. pated to affect the western burrowing owl. The
* Updating management plans. operation of the Morrow lIsland Distribution
System (MIDS), the Roaring River Distribu-
 Drought Response Fund. tion System (RRDS) will not affect the west-
ern burrowing owl, but the maintenance of the
+ Portable Pumps Program. levee systems of these water conveyance facil-
ities could affect burrowing owls, if present.
* Water Manager Program. Animal burrows in water control levees are a
threat to levee stability and commonly lead to
* Roaring River Distribution System levee failure if left unrepaired. To date, there is
turnout repairs. no record of burrowing owl presence at these
sites, and it is unlikely that levees with animal
* Lower Joice Island fish screen. burrows would be left unrepaired long enough

to allow burrowing owls to establish use.
Managed Wetlands Improvement Fund

There are no anticipated negative effects taoint-use Facilities Program

western burrowing owl from the continued There are no anticipated negative effects to the
implementation of the 75/25 Cost-share PrOWestern burrowing owls from the imp|ementa_
gram. Except for the coring of existing interior tion of the Joint-use Facilities Program activi-
and exterior levees which may have rodentjes, except for coring of existing interior and
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exterior levees as described previously under
the Managed Wetlands Improvement Fund.

Critical Habitat

There is no designated critical habitat for the
western burrowing owl in the project area.

Existing Environment and Cumulative
Effects

There are current and ongoing environmental
considerations which may be affecting the
western burrowing owls the following.

» Loss of open space areas (pastures and
uplands) to agricultural, urban, and
industrial development.

» The ongoing control of burrowing ani-
mals such as ground squirrels, through
the use of poison baits and trapping.

* The loss of individual owls to vehicle
strikes when foraging at night or
migrating.

Conclusion and Determination

None of the Amendment Three actions are
anticipated to affect western burrowing owls in
the Suisun Marsh, except for minimal potential
effects from the coring of rodent holes in
levees. In the Suisun Marsh muskrats and bea-
vers are the most common burrowing animals
causing problems to levee stability. Both of
these species are primarily aquatic and would
not provide suitable burrows for burrowing
owls, but in upland areas where ground squir-
rels occur suitable burrows could exist. How-
ever, it is unlikely that burrowing owls would
establish use in these areas, prior to emergency
repairs being conducted to burrows in the
levee system.
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American Bittern, Botaurus lentiginosus

Status moist grassy and herbaceous uplands may also
serve as foraging habitat.
The American Bittern is on the State Partners
in Flight Watch List and is a federal Migratory General Ecology
Non Game Bird of Management Concern.
American bitterns are territorial and solitary
Distribution breeders (Hancock and Kushlan 1984). Nest-
ing occurs in deep water marshes, where nests
Breeding occurs in North America from Can- are constructed of marsh plants and placed at
ada south to the central United States where ibr just above the water’s surface. Nests may
becomes discontinuous (Hancock and Kushlaalso be constructed on dry ground provided
1984). Local nesting also occurs in Texasdense cover is available. Approximately four
Louisiana, and rarely in Florida and Mexico to five eggs are laid, but sometimes as many as
(Banks and Dickerman 1978, as cited in Hansix or seven. Incubation begins with the first
cock and Kushlan 1984). The American bitternegg and lasts approximately 28 to 29 days. The
has declined as a breeding bird throughouyoung fledge at about 14 days of age. Length
central and southern California coastal andf parental dependency is unknown.
interior marshes due to loss of freshwater wet-
land habitat (Small 1994). Currently the spe-American bitterns are also solitary foragers,
cies is reported as an uncommon resident ieither standing and waiting for prey to
the Sacramento Valley marshes, increasing impproach or slowly walking and searching
number somewhat during fall and winter (Hancock and Kushlan 1984). Their diet is
(Small 1994). diverse but fish are probably very important.
Other food items include amphibians, reptiles,
Habitat insects, crayfish, and small mammals, includ-
ing ground squirrels, mice and rats (Hancock
American bitterns are a bird of fresh andand Kushlan 1984).
brackish water marshes (Hancock and Kushlan
1984; Small 1994). Preferred habitats are bul- Occurrence in the Project Area
rush Scirpusspp.) and cattaillyphaspp.), but
uplands containing tall vegetation may also beThe frequency, number and distribution of
used provided there is adequate cover. PrcAmerican bittern occurring in the Suisun
tected and managed areas with open water afdarsh is not well known because surveys have
very important to wintering American bitterns not been conducted there. Suitable nesting and
(Root 1988). Foraging usually takes place inforaging habitat is available to breeding Amer-
shallow fresh water surrounded by tall vegetaican bitterns in and around the project area, as
tion, but sometimes also in meadows. is winter habitat.

Habitat occurring within Suisun Marsh that Project Impacts

may be used by breeding and foraging Ameri-

can bitterns mostly includes dense cattail and he following actions included in Amendment

bulrush marshes. Shallow flooded areas and@hree are not expected to affect American bit-
terns.
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* Making salinity standards consistent also affect the foraging efficiency of breeding
with the 1995 Water Quality Control  birds
Plan.
50/50 Cost-share Program

* Converting S-35 and S-97 to monitor-  This program will facilitate the construction of
Ing stations. water delivery systems such as ditches in the
managed wetlands. Construction activities
* Operation and maintenance of EXisting could affect American bitterns directly by
Facilities. destroying nests if present at the project site.
Water level changes could affect American bit-
* Establishing criteria for September  terns by inundating nests, or, conversely, by
SMSCG Operations. increasing predation by land-based mammals
following dewatering of nest substrates. Tem-
* Morrow Island and Lower Joice Island porary water level changes could also affect
fish screens. foraging efficiency of breeding birds.

* Roaring River Distribution System Updating Management Plans

turnout repair. This action will fund efforts to write new man-
agement plans for private ownerships in the
marsh. While this action in itself will not cause
impacts, activities recommended in the plans
may result increased activities like ditching,
discing and leach cycles. Because American
bitterns forage in both freshwater and brackish
marshes, decreases in soil water salinity
should not affect them. Ditching and discing
Drought Response Fund could directly affect American bitterns by
This action would provide funds for manage-destroying nests if present in the project area.
ment activities such as diSCing and creation OWater level Changes could affect American bit-
V-ditches. Activities such as diSCing and ditCh'ternS by inundating nests, or, Converse|y’ by
ing could affect American bitterns by destroy-increasing predation by land-based mammals
INg nests. following dewatering of nest substrates.

* Water Manager Program.
* Portable Pumps Program.

The following actions included in Amendment
Three could affect American bitterns.

Managed Wetlands Improvement Fund Joint-use Facilities Program

This action incorporates many of the above-

75/25 Cost-share Program . 2 o
_ _ _ ) mentioned management activities and facilities
This program will replace or improve drainage oty ction into a plan for the joint use of

facilities and allow for better control of hydro- ¢, .ijities by neighboring property owners.

period and leaching cycles. Construction activ-p -ivities may include construction and main-

ities could affect American bitterns directly by (anance of ditches improvements to water

destroying nests should they occur in th€c,niro) structures and common levee coring.

project area. Water level changes could affech qiyities such as ditching and discing could
American bitterns by inundating nests, or, Conzﬂirectly affect American bitterns by destroying
versely, by increasing predation by land-basedhatq should they be present in the project area.

mammals following dewatering of nest sub-\yaer jevel changes could affect American bit-
strates. Temporary water level changes may

74



Chapter 6: Birds

terns by inundating nests, or, conversely, bysubstantially reduce impacts, as would pre-
increasing predation by land-based mammalgroject surveys.
following dewatering of nest substrates.

Potential project impacts to American bitterns
would include the temporary removal of marsh
vegetation and destruction of nests in the
project area due to construction activities and/
or water level changes.

Critical Habitat

There is no designated critical habitat for the
American bittern in the project area.

Existing Environment and Cumulative
Effects

Current on-going (human-caused) negative
impacts to American bitterns and their habitat
in Suisun Marsh potentially include but are not
limited to the following.

» Direct human disturbance, including
removal of vegetative nest substrate
and water level changes that might
directly affect breeding success.

» Decreased foraging efficiency from
temporary loss of shallow water forag-
ing habitat due to drainage operations.

* Potential loss of densely vegetated hab-
itat.

Conclusion and Determination

If American bitterns are in the project area,
Amendment Three actions have the potential
to affect the species through direct destruction
of nests, possible decrease in foraging effi-
ciency, loss of foraging habitat through drain-
age operations, and possible nesting failure
resulting from water level changes. Delaying
activities that would negatively affect Ameri-

can bitterns until young are flighted would
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Aleutian Canada GooseBranta canadensis leucoparela

Status cent City on the northward migration although
several thousand birds are now using pasture
The Aleutian Canada goose was federalljland in south coastal Oregon for several weeks
listed as endangered on 11 March 1967 (32 Fi the spring. The small population of geese
4001), and reclassified as threatened on 1fhat breeds in the Semidi Islands winters
December 1990 (55 FR 51112). A detailedexclusively in coastal Oregon near Pacific
account of the taxonomy, ecology, and biologyCity.
of the Aleutian Canada goose is presented in
the approved recovery plan for this species Habitat
(USFWS 1991).
The Aleutian Canada goose’s major migration
Distribution and wintering areas include coastal areas of
Oregon and northern California and Califor-
The Aleutian Canada Goose is thought to havaia’s Sacramento and San Joaquin valleys. The
historically nested on maritime islands from Aleutian Canada goose migrates between
the Alaska Peninsula, westward along thebreeding and wintering areas from August to
Aleutian Chain, to the Commander and Kuril March. Wintering and migrating Aleutian
islands of Asia. When it was listed in 1967, thegeese forage in harvested corn fields, newly
Aleutian Canada goose was only known toplanted or grazed pastures, or other agricul-
nest on Buldir Island in the western Aleutiantural fields (for example, rice stubble and
Islands. Subsequently, remnant flocks havereen barley). Lakes, reservoirs, ponds, large
been found on Chagulak Island in the eastermarshes, and flooded fields are used for roost-
Aleutians and Kaliktagik in the Semidi ing and loafing (Grinnell and Miller 1944). In
Islands. Recovery efforts in the breeding rangeavinter, Aleutian geese exhibit a crepuscular
presently focus on the Semidi Islands, and thdéoraging pattern, roosting in large flocks dur-
western and eastern Aleutian Island flocksing most of the day and night and flying to and
The geese nest on treeless islands in aredsom foraging areas during the hours around
densely vegetated by grasses, sedges, amwn and dusk.
ferns, often where there is no source of fresh
water. General Ecology

Most Aleutian Canada geese winter in Califor-The decline in numbers of Aleutian geese and
nia. They arrive on the wintering grounds inthe reduction of their breeding range is attrib-
early to mid-October. Some geese stop in thaited to predation by arctic foxA{opex lago-
Crescent City area in northwest California butpug, which were introduced on many Aleutian
most continue on to the vicinities of Colusa inislands by fur traders from 1836 to 1930 (55
the Sacramento Valley and Modesto in theFR 239). The role of migration and wintering
northern San Joaquin Valley. By mid-Decem-habitat loss in the historical decline of Aleutian
ber the majority of the population is near geese is not well understood. Changing land
Modesto. Small numbers of Aleutian Canadaus